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i"54) RECORDING/RF^ROnuC'^G DFVIGE AND RECORDING/REPRODUCIHG METHOD 

(57)Abstraet: 

PROBLEM TO 8E SOLVED: To reaitze an appropriate 

update and a simple consistency pmcessmf of controi „ 

information trs s wnte^onoe recording medsum. I 

SOLUTION- In a sysr^^^ o Os r|<=o wsth a r t - <^ j «^ , 

nature property by tli<^ jss; -> nio f o fi ^ It " 'J^ 

existence prejontation inlormatiGri (space sittmap-' sn wrste- ^ s.'^ ' ^ 

<;f! 0 t control snformatron includmg the space |- .• 

^;ifMr> iht. L.^'-.t recording position mfprmation CLRA) for | ; 
showing th? last position of already recorded user data is 4 ■ 

updated on a disk ~m accordance with the generation of a * 
gap (unrecorded ares) in an at ea before t\ e LRA, of the ~:i 
diGspp^-arsrc'S of tm Cv. f r *>til i itv of *f " oonu r i ^ 
inK^rn-nt^o^} .li- ifj^j ci'o tin r.-<^r in<- <-^-\!c- , ^ j. l 1 
ddta is co'sfli -ned bv < e e-" s ? sfvl ^t < Lop >.feap si Ovvn ~^ £j | v p"" 

by tiis epacfc biU-isap) ct t.-e L hA n ISl .».nl^«^! n^cr-uation ' ^ . 
coU-icidir^ vvitr^ the set i« ^ap >r ^RA oi ine -^-tual ds^ >r 
accordance with that the control inf ormation is updated on 
the disk by the generation or dsssppearance of the gap. 
When they are not matched, the updatmg iS earned oiit so 
tf^at the space bitmap or LRA iS matched m the eoritroi informatjon. 
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* NOTICES* 

JPO and INPJT are not responsible for any 
aa^ges caused by the use of this trans I at f on. 

1 This document has been transited by computer So the translation may not re^ ect the or gina, 
orecsseiy. 

2.**** snows the word which ean not be iransiated 
3.ln the drawings, any words am not translated. 

CLAIMS 

[Claim 1] 

Mai^agsT^ent information and user data are recorded or a write once "oco-d section in which one 
data write IS possibie. and. As the recording and reproducing device to a reeorcfing medium vvsth 
Ah ch vVf t'='- n existence p esentation information wh'ch shows whether it is finishing [ da:.a unit / 
/ r 3 d Kn"^ f- * - ove~7>*''1.!ooed iser data is recorded at ieast / data wnte j as the 
o e f-t=n* o-'^d p-'M"^'^^ ent rtrr- -ition a'-<a final recording position m^ormation which shows the 
finai position user csata recordea are recorded. 

A ecofd reprodifCvf 1 roa s v.* hich performs recca veproductson of dju to the above -ir fcntijcied 
recording medium. 

A Terror i m^asu^e wnsch memorizes management information read frorr the above-mentiored 

records ng meofum. 

^yh\^ J jostirg tne >-ontents o^ ranagement inlb-mptson -^lemorized by the above-rtientiored 
rreno y meas ^'x- a -rro n^, tc op'^rrm "^f <j " - -^o* i^ the ss'^ve "icnti-^ne "c<-> d 
"epfcdi'Ctnr ! oo A rto ■'■^aar wm is c?k r sc s ,e ■'le t (. M-d o .<tJo > 

abo\8-?^e"tioneQ fne''i-5^-y measure ac^rrdt ^ to a no-^-record sect.or hav! orcurred ii ■a '"iig^ to 
a pos - cn o" a recjrding medfu'^ snown using the above-mentioned Una! recording position 
,n-o 'rati-r on the management information concerned <'ecord on the above-mentioned recording 
rneasum oy the above-mentioned record reproduction means, 
A recorairsg and reproducing device characterized by preparation 
iCraim 2] 

"he o c I £? -s^d ! 'jtod.ci-"^ ';e ic* =5cro!Cing oc'aml ev^n "theabo^ ne"tiorea '"or^sol 
means le^-Ov'^i'^d'^ - ^^rre^'ai ce of -t- alo e-'T!f«nt o leo si*^ep 'ecor... se tion a .argp to 
■^o" * c s shovv 1 . s.ng tne asove-jiie it oned fi i« record ng position informatior fi rtner mere t it 
^ ^ na ^agement informatior memonzed by the above-mentioned memory measure record on the 
above-jfieniioned recording medium by the above-menti<^ed record reproductiors means. 
[Claim is] 

The above-mentioned final reoordirsg oosition information sn management information which was 
eed -^Tom the above-ment oned recordirg rrtdk.m and was. fi^rthe"- menoMZt: « dv l*-r abovf^ 
ntic-f n r t ■^■iorv neasp e the above-r^t. ci i t i T ' ^ 

oev '^G acrotc r c^iT^ 1 updating the ^ v--*- ^ i (. * 

P^r ^-^ rjfo fna*<on menoM^ed to the above nentioned mer'^o y . e pe c n o -^r f-ss , 

vs 1 '^i' r.<s whether it consistent® with tne f nai position it has been user data recordea on 

L wnose s the sbove~mentioned recording medium and it is not adjusted. 

[>!aim 4j 

" it ti ove pentiopcd sheo" i^d^i<.<-^-^ ^ t l -> ^ oner tv, i 

eAr,te? f s nrerenta* on info n^ati.n >n m^rfgement .ntoT.dt.o s i-s -^b v e abovd ne- iior e i ...nt»v^ 
means was furtner read from the aDove-menisoned recording meoium. and was menionzed by the 
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above~fno;nt;oried memory measure. The recording and reproducing device accosdingto claim 1 
updfjting the above -mentJoned write-iri existence presentation Iriformation in management 
irifomiation memorized to the above-mentioned iriernor"y measure if perform processing which 
checks whether the f^bove - mentioned sheep record section on the above-mentioned recording 
medium corssistents and it iS not adjusted, 
[Glaim 5] 

Management snformatiors and user data are recorded on a write once record section in whsch one 
data vv,nte i:; possible, and As the recording and reorodjc^ng t?ystefTis for a recording medium v\it:h 
which vvnte--;n existence pre-sentatiosi infonnat^on wivch stovvs whsther it is finishing [ data unit ' 
every . In 3 fWaS where the above-mentioned user data is fecorded at least dats write ] as tiu= 
above-mentioned management information, and finai recording position information which shows the 
final position user data recorded are recorded, 

A memory step which reads management information from the above-mentioned recording m&dium, 
and is msmonzed to a memory measure, 

A renewal step corresponding to record which updates the contents of management information 
memorized by the above-mentioned memory meass^re acceding to performing data *'ecordinji to the 
above-mentioned recording medium, 

A management information record step vvh-:ch makes msr:3gement information mernonzed by the 
above-mentioried memory measure according to a rton-i-ecord section having occurred on a 
r&cord-ng medium in a range to a position shown usi.ng the above-mentioned final recording position 
information in management information updated by a renews! step corresponding to the above- 
mentioned record record on the above-mentioned recording medium. 
Recording and reproducing systems characterised by preparation 
rOfaim 6] 

i'he ?ecor-:;io.H and sep! odiscing systems according to ciaim 5 even if th-j above •meritioiioc-; 
management information record step responds to disappearance of a non-record section in a range 
to a position shown using the above-mentioned find recording position information further, wherein 
it Is performed. 
[Claim 7] 

A confirmation step which checNs whether the above-mentioned ftnal recording position information 
in management information which was read from the above-mentioned recording medium by the 
above-mentioned memory step, and was memorized by the above-mentioned memory measure 
consistents with the final position it has been user data recorded on [ whose ] the above-mentioned 

recording medium. 

A consistency-ixed renewal step which updates the above-mentioned final recording position 
information by the above-mentioned confirmation step in management information memorized to the 
above-mentioned memory measure when not oonslslented. 
The ****(ing} reoording and reproducing systems acQordtng to claim &. 

[Glaim 8] 

A confirnic-iticn step which check" whether the above-mentioned sheep record section distinguished 
Cy the above-mentsoned write-sn existence presentation information in managernerst information 
wr^ich was read from the above-mentioned recording medium by the above-mentioned memory step, 
and 'fvas memorised by the above-mentioned memory measure, and the above-mentioned sheep 
record section on the above- fnentioned recording medium consistent. 
A consistency-ized renev/ai step which updates the above-mentioned write-in existence 
presentation information by the above-mentbned confirmation step in management information 
memorized to the above-mentioned memory measure when not consistsnted. 
The ***=*-(ing) recording and reproducing syscen-s .'according to ciaim 5. 
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* NOTICES * 

if 0 and iNPIT are not responsible for sny 
dassiages caused by the use of thss translation. 

1 This document has been translated by computer. So the translation may not reflect the ori^nal 
precise^, 

2. **** shows the word which can not be translated. 

3. !n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[00013 

[Fieid of the Irtverstion] 

EspeciaHy this snvt-rition relates to r-.-"0' J.rsg and reproducing device and recording find 
reprooufinp. syi--ten-'i fof fecordinp meoia. s.-joh as an ootical disc as write or>ce type media. 
[0002] 

[Descrbiion >>f ih- Art] 

As art for recording and playing digital data, for example CD (Compact Disk), There is data recording 
art which used optical discs (a magneto-optscai disc is included), such as MD (Mini-Disk) and DVD 
(Digital Versatile Dis{<), for the archive medium. An optica! disc is a general term for the archive 
medium which irradiates with a laser beam the di.sk svhi--:-'" p'otected the nietaliic thin olat'^ v4th ihe 
plastic, and reads a signai !>y -;J!aru-;y of ti-e i.citop;.,MC i-?h'. 

In an optica! disc, as known, for example as CD, CD-ROM a DVD-ROM. etc. i he thifig of iMt; type 
oniy for playbaci^, There is a type which user data can record as known for MD, CD-R, CD-RVv', 
DVD~R, DVD-RW, DVD+RW. DVD-RAM, etc. The thing of a recordable type is that magneto optic 
recording, a phase change recording method, a coioring matter film change recording method, etc. 
are used, and record of data of ft is enabled, A coloring matter film change recording method is also 
cslled a write ortce recording method, and since rewriting is [that data recording is possible only for 
once, and ] impossible, it is made suitable for a data storage use etc. On the other hand re wriii of 
data is possible for magneto optic recording or a phase change recording method, and ^h'.v .srf n:,td 
for verioiss applications including record of the vanous contents data of music, an :n!age, a game, fjn 
application program, etc. 
[0003] 

The high density optical disk called a Biu-ray Disc (8iu~ray Disc) ss developed, and remarKabse large 
soaie-izatiGn is attained in recent years. 

For example, in this high-density disk, it is supposed that laser (what is called blue laser) with a 

wavelength of 405 nm and NA perform data recording playback under the conditions of the 
comiljinalion of the cbject lens of 0.85. !n track pitch 0.-32micrometer snd the line density uf 
O.I2mlcfometf^r oil 'A-h^.n 64 KB byte; of data block is mode into about 82% of format efficiency 
as one record rbprcductlon unit, the record reproduction of the capacity sbout 23.3 QB (G byte) can 
b'l- earned out to the disk of 12 cm of direct systems, 

A write once type and rewritable type are developed also in such a high'-density disk. 
[0004] 

In order to record data to the recordable disk of magneto optic recording, a coloring matter film 
charsge recording method, a phase Gh:in^t; >'ecordi'^H rvthod etc , The guide rr^eciiat^ism for 
performing tracking over data t>--3 : .-x^v iS ■vbi;6va. fo! li h r.j-scn a slot Igroove} is beforehai-id formed 
as a prei^oove, and making into data tracks that groove or land (part of the shape of a seotior; 
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plateau i?-serLed into a groove ond a ^^oove oed-oi-r-.ed 

Althoiigh it is rjece^sr^ry to record riddres^: inforn-^ation as data is reciordable on tlse position on dats 
tracks, ths;:> address information n^ay be recorded by carrying out wobbling (meanderirig; of the 
groove. 

That is, although the track which records data is beforehand formed as for example, a PURIGU loop, 
corresponding to address information, wobbling of the side attachment wall of this PURIGU loop is 
carried out. 

If it does in this way, even if it does not form beforeharsd the pit data etc. wiiich can read an 
address in the wobbling information acquired as refiected light inforn-stion at tii6 tir^-ie cA recofo and 
reproduction fof example, in which an address is shown on a track, record reproduction of thfj data 
can be carried out to a desired position. 

The gbsoksto t-tne i address) information expressed by such groove fay which wobbling was earned 

out is called AT IP (Absolute Time in Pregroove) or ADIP (Adress !n Pregroove). 

[0005] 

The art of prepan;-? an e>! change area and making data recording positions chsnging on a disk is 
known for ts-^e archive medium ir; which such dv=5la recording is possible Ot is not e>iciusive!y fo- 
playback.'. That ip, when Vi:<i past i.insi.<itabie for data recording e,!<!Sts with defects, such as a crack 
on a disk, it is the defect m,anagement techniqije with which proper record reproduction is made to 
be performed by preparing the shift record section replaced with the defective part. 



By the way, if CD-R. DVD-R, and the write once type ootical recording medium in which on.; r:'.:'-;rd 
of the wnte once disk as a high- densi-i y disk, etc ir, vAv\ more possible are obserx'sd. In '-u- w-iu- 
once type riscording fnediun^, various kincis of r«-stnct;ons exist from it being irnpossibie- to record 
data to a recorded field. 

Especially the updatr.^; techniqiie of the ns^njge.T.enl ^nfon nation corresponding [ on the write once 
type recording medium and J to data recording has been one technicai problem. 
Namely, if it responds to record of user data, usually, Management information being updated 
appropriately and rranaging the recording situation of user data by management information 
becomes the means which irnprov;^ processipj^ speed, when writing out data to a disk or reading dsta 
from a disk. 

Howsver, it is not ap^j- oon^il^^ K..-; the de.s',roo of rQCor<i of user ciats by wfite once meoia to update 
mana'^-iTiMi mi T !:j\io ^ di;^.- "'"i:- iS for consumption of the field which records management 

And consideration of that the size of the record section of management information has restriction 
will need to impose conditions certain about record on the disk of martagement information. 
For example, he Is trying to record on a disk the management information updated according to data 
recoi-ding within the recorder on condition that the writing of user data exceeded the specified 
quarst.ity in DVD-R. 

By the t.me the mafiagemerit informj^tion c^jn-entiy reccced on the disk is rewsilten by the stste 
where the newest * ecording situation of the user data actually recordod on the disk w^ss r-rtlected, a 
time difference will jrise from such a situation. Thar. is. the period when the management 
informaton on a disk is not reflecting the recording situation of the user data on a disk arises 
[0007] 

Here according to situations, such as interruption to service, or power OFF, a v^/rite-in failure tf the 
device by user's operation. When misnagement Information is not able to be appropriately updated on 
a disk, on a d!sk, majsagenjent information and user data v/iii be does not consistent with as. and the 
user data (that is, playback is irnpossibie) which is not manageable will occur. 
In order to prevent such a thing, for example using nonvolatile memory power OFF also holds 
n;anagsm8,nt informaliOf\ and enable it io perform renewal of the management Information on s disk 
3t the next time, or. Various kinds of techniques, such as distinguishing the mismatching of the user 
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daVi on n-.auagemeM Infovm&t-on and a &-sh and perforrrsirig recovery, are propQssd. For exampb, It 
is indicated al?o to rhe folicvvin? paU-nt docufTients 1, 
[Patent docus^ients 1] jP,2002-31 2&-0,A 
[0008] 

tF^robiemls) to be Soived by the Invention] 

By the way. In the disk of recordable type, there are some in which the address (ftrvai recor dins; 
position information which shows the fmai positron user data recorded) of the last of u&er data iy 
■established 3x one of the management information. For exampie, it is referred to as LRA (Last 
Recorded Address). That is. at present, it is an address of the last of tiie field whose user data has 

been written in. 

What is necessary is just to record from the next address (LRA+1) of LRA in the write onoe type 
optica! disc, when newly performing data recording in order to put sequentially from the head of a 
user data area and to usually record user data. 

On the other hand, the section to the address which carries out a recordsne: .-start from LRA+i is 

written in by dunmy data (zero d,:ita etc ^ etc or the technique of r?£;st-5nng wstri a disk as a non~ 

rf;cord sectivP sr. needed lO o^rk-rti rf.ocd P'Of-i! a prev-'ou? -address further frojfi LRA+1 

!r- a wnte once type optic'.i d sc, v conveni.onai optical recording disk putting one by one and 

recording froi^ the inner circunrference side of a disk It is developed based on a ROM type and is 

because playback becomes impossible when there is a non-recording part. 

Such a Situation has restricted the random access record in write once media. 

[0009] 

In order to ra^se rando.m accoo*; tul-c .o !■• :i A- '.e o:.co o-^k here, These people establish 
previously the write-in existence prf.-ocntcitson ir-forn-iatio;-! (suace bit nap !?vr-ormat!on) which shows 
whether it is finishing [ data v>/rite J about every data unit in a record section as management 
information in the application for patent 2003-06661. The arx which enables it to distinguish the 
recorded field and the non-record section on a disk using this write-in existence presentation 
information was proposed. 

Thereby, in a write onoe disk, data recording can be performed not only to recording by putting one 
by one but to an address to wriis. In that- case, processing of record of dummy data, etc, can aiso 
be performed as it is unnece-ssary and thiS can realize speeding up of writing processing, mitigation 

of the processing burden of a device, etc. 

i-i'-'W-A'c* , a!;,o in the method using such a space bit map. It is one of the technioai problems to 
L^ipdate management information (a space bit map and LRA) appropriately on a disk, and the 
management domain on a disk is not consumed recklessiy, h is oailed for that suitable manag:ement 
information writing processing which reconciles keeping the period management information and 

whose ussf data recording situation are mismatching if possibii? from delaying is made to b'S 
perfori-ned. 

Enabling it tv' consider it as matching stai-;ts easily by the power O^f of a devic-i. etc. also when it 
changes spto the state vvhere the management information and the user data j-eco'dirig situation or; 
3 disk iixintiriue being mismatching re called for, 

•Although there is a technique holding the management information which should be wntten in a disk 
using the conventional nonvolatile memory about this point. The actual condition and nonvolat le 
memory have restriction in data update frequency, and since there is a situation of being linsuitabie 
for rfeco- ding the data updated frequently, the method which does not use nonvolatiie memory is 
also called for. 
[00 i1] 

[Means for Solving the Problem] 

In [ in view of such a sitijation j a write once type recording medium In this irsvention, ?t aims .^t 
enabling it to correspond simply, also when management information snciuding write-in existence 
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presentation inforrriation (.space bit map) and final fAcor&f^g position iritorrnation ' LRA) which sho\N<: 
the final posilion user data rsco^dad k appropriately jpd^oted on a d-sK snd there are s user data 
recording situatiors and rriismatching, 
[0012] 

Managemer^t information and user data are recorded on a write once record section in which one 
data write is possibie, and a recording snd reproducing device of this invention. It is a recording and 
reproducfng device to a reoordirsg medium with which write-in existence presentation informatiori 
which shows, vvh'inbsr- it is finishing [ data unit / sv&ry ■ in s field where the above-rrsentioned user 
data is recorded at least .' data write j as the above-mentioned rnanagep-sent information, and final 
recording position inforn^aUon which shows the finai position user data reco.fded are recorded. And a 
record reproduction means whioh performs record reproduction of data to the above-mentioned 
recording medium, WNie updating the contents of managemerit information rnemorlzgd by the 
above-mentioned memory measure accordir?g to performing data recording by memory measure 
v^hich memorizes management information read from the above-mentioned recording medium, and 
the above-mentioned record rsproduction rr^eans. In 3 range to a position on a recording rsedium 
shown using the above-mentioned ^sn-'!; s-scornini.-; no^iticr infon"nation on the nv^n^RomenS. 
Information coi-scerned. it has a ccntfoi n!.':!n:~ vvhich i;iai<es nsanagsment infsirnaiio:? ■nernori.sftd by 
the above-mentioned memory measure record on the above-mentior^ed recording medium by the 
above-mentioned record reproduction means according to a non-record section (gap) having 
occurred. 

Even if the above-mentioned control means resDonds to disappearnnce of the aijove-mentioned 
sheep ri;;cord section in s range to a position sho-.vr^ L.^iM--- ihe 3:;ov:-,; rreniioned final nicyrding 
position information fuslher, it make.? managemeni- infer rvj.iitJors irieniO! :;;ed by the above-mentioned 
ns'^rnory me-auure record on the obove-mentioned recordins medium by the above-mentioned record 
reprod!.iotiori mearss. 

The above-mentioned final recording position information in management information which the 
above -mentioned control means was further read from the above-mentioned recording medium, and 
was memorized by the above-mentioned memory measure. If perform processing which checkss 
whether it consistents with the final position it has been user data recorded on [ whose ] the 
above-msntionsd .recording medium and it is not fsdjjsted, in management infonnolion memorized to 
the above-mentioned memory measure, the above-mentioned finas recording position information is 

The above-mentioned sheep record section distinguished by the above-mentioned write-in 
existence presentation information In management information which the above-mentioned control 
means was further read #om the above-mentioned recording medium, and was memorized fay the 
above-mentioned memory measure. If perform processing which checks whether the above- 

misritioned sheep record secriof^ on the above-mentioned recording medium consistents and it is not 

adjusted, in management informatior^ iTiemcnzed to the above-mentioned memory measure, the 

above-JTientioned vvnte-in existence presentation information is updated. 

[0013] 

Recording and reproci^^ci^fi; systems of this invention are provided with the following. 
A memory step which reads mtanagement Information from the above-mentioned recording medium, 
arsd is memorized to a memory measure as recording and reproducing systems for the above- 
mentioned recording medium. 

.A renevvai step co.rresponding to record which updates the contents of management information 
m-smorized by the above-mentioned memory measure according to performing data recording to the 

above-mentioned record-ng medium. 

A man.3gement information record step which makes management information memorii^ed by the 
above-mentioned memiorv measure according to a non-record section haying occurred on a 
recording medium in a range to a position shown using the above-mentioned flna^ recording position 
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Information in msrjaternsnt info- rristicp upd:jt.va ir^j h step corrssponding to the above- 

mentioned reccs d record on the above-mentioned recording medium. 

The above-mentioned msnagenient information record step is performed even if it responds to 
disappearance of a non-record section in a range to a position shown ucing the above-rrentio'-ed 
final recording position information further. 

The above-mentionsd finai recording position information in management informarion which wao 
read froni the 3bov8~r!i<:;nt! :;ned f ecording medium by the above-irsentioned iTremorv otftp, and was 
msfTionred bv the above-nientjoried rr-ser^jory measure. !t .has a confiri-nation s.tec which checks 
vvheti^er it consistents with the ilnai position it has been user data recorded on [ whose j the 
above-mentioned recording mediurrs. and a consistency-ized renewal step which updates the above- 
mentioned final recording position information by the above~n^entioned confirmation step in 
fnanagement inform gtj on n^emonzed to ths above-msistioned memory measure when not 
consistented. 

The above-rsiantsoned sheep x ecord section distinguished by the above-mentioned wnte- in 
existence preventatiori information -.n management information which was read from the above- 
mentioned recordirig rri&aUin- bv ti-e above-mentioned merrios-y step, and was memorized by the 
above-mentioned memory measure, It has a confirmation step which checks whether the above- 
mentioned sheep record section on the above-mentioned recording medium consistents, and a 
consistency-ized renewal step which updates the above-mentioned wdte-in existence presentation 
information by the above-mentioned confirmation step in management information memorized to the 
above-mentioned memory measure when not consistented. 
[0014] 

ff; ^vsUoin provided with random access nature in the above this invention by using write-in 

<k.u.rt.;.-.:- presentation information (space bit map) in write once media. It reali^-es. updating or a disk 
management information including write-in existence presentation information (space bit .map) and 
final recording position information (LRA) which shows the find position user data recorded to 
suitable timing Namely, by realization of random access record, aithou^ a gap (non~record section) 
may occur in a f^M (fioid sn address younger than LRA) before LRA, According to generating or 
di&app?ari''co 't-i.-ji i;;, d^K=! rcccrding to a field made into a gap) of this gap, management 
information is updated on a disk. 

Since mana&jfrment information is updated by generating or disappeas ance of a gap 0!i a disk, it can 
be checked by detocting whether managem>ent information on a disk and the compatibility of a user 
data recording situation are in agreement with a gap on a disk with actual gap and LRA in 
management information, or LRA. 

And what is necessary is just to update in order to only adjust management information if 
consistency cannot be taken. That is, a space bit map and LRA may only be ijpdated. 

[0015] 

[Err-bodiment of the Invention] 

Hereafter, while explaining the optical disc as ah embodiment of the inventioa the disk drive device 
used 33 the recorder to the optical disc and playback Equipment is explained Expilanation is given in 
ths following order. 

1 . Disk structure 

2. DMA 

3. TDMA system 
Z~\ TDMA 

3-2 ISA and 03A 

4. Disk drive device 

0, QeneraUng snd disappearance of gap 
6. Renewal of TDMA 
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6 -1 Updating sccordingto generating and disappearance of the gap 
6-2 Updating at the tirrse of disk ejection 
6--3 Updating by the directions from a host 

7. Compatibility vemcatJon processing 

8. Effect and madtfication by this embodiment 
[0016] 

1. Disk structure 

The optica- disc of an embodiment is explained first. This optica! disc is feasible as a write once 
type disk in the category of the high density optica! disk method called what is called a Blu -ray 
Disc. 
[0017] 

An example of the physical parameter of the high density optica! disk of this embodiment is 

explained. 

As for 1.20 rnrr; ar;d disk thickness, as for the optical d-.sc of this sxsrnple. a disn-iet&r is set to 1.2 
mm as disiN size. That is, at these points, if it seas in outsids, it will become being the same as that 
of the disk of CD (Compact Disc) method, and the disk of a DVD (DigitsI Versatile Disc.! method. 
And the thing for which what is called biue laser is used, and an optical system is set to high (for 
example, NA=0.S5) as laser for record/reproduction. In a disk 12 cm in diameter, about 23Q~25 G 
byte is realized as user data capacity by furthermore realf2tng a narrow traok pitch (for example, a 
track pitch = 0.32 micrometer) and high line density (for example, recording linear density of 0.12 
micrometer) etc. 

What is called a rwo-iayer disi-^ with which the recording layer was made two -iayer will also be 
deveiopsd, and, in the case of a two-layer disk, user data capacity will be about 50 G byt'^s. 
[G018] 

Drawing 1 shows the layoiit (field composition) of an entire disk. 

As a field on a disk, a lead-in groove zon&, a data zom, and a !ead~out zone are allotted from the 
inner GirGumference Sfde. 

It is if it sees as field composition about record and reproduction. Prerecording dead information 
area PiC by the side of the most inner circurriference of the lead-in groove zones is made into 
reproduction d?Klic3tc-d regions, and let from the management domain of a iead-in groove zone to a 
lead-OLit zone be a recordable write orsce area once. 

[0019] 

FhQ recording track by a vvobbling groove (winding slot) is formed in reproduction dedicated regions 
and a write once area at spiral shape. A groove is considered as the guide of the tracking in the 
case of trace by laser spot, and this groove is used as a recording track, and record reproduction of 
data is performed 

Although the optical disc in which data recording is pefforrned to a groove is assumed in this 
example, May s=3pply this irivention to the optical disc of the iar;d recording method which records 
data on the land not only between the optical disc of such groove recordings but grooves, and, it is 
also possible to apply also to the optical disc of the land groove-recordings method which records 
data on a groove md a land, 
[0020] 

The groove used as a recording track serves as meandering shape accordirsg to a wobble signal. 
Therefore, in the disk drive device to an optical disc. Both the edge positioris of the groove are 
detected from the catoptric light of the laser spot with which the groove was irradiated. By 
extracting the fluctuation compone.nts to the disk radial of both the edge position at the time of 
moving laser spot along a recording track, a wobble signal is renewable, 
[0021] 

The address information (a physical address, other additional information, etc.) of the recording 
track in that recording position is msodislated by this wobble signal. Therefore, Irs a disk drive device. 
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record of data, address conu oi i-n the case of reproduction, etc, can be performed by recovering 

address inforraatiori etc. from this wobble signal 

[0022] 

The Sead-in groove zone shown in drawing 1 serves 3S a fieid inside 24 mm in radius, for example. 
Arid Z2..2-23.I rnn-i in rsdius in a iead-in groove zone is set to prerecording dead iiiforn-iation area 

Dhk inforriUJLion. siioh as record reproduction power conditions, the area information on a disK, the 
information used for copy prot^sctson, etc. are beforehand recorded on prerscording dead information 
area PIC as iiiforiTiation only for playback by wobbling of the groove. These information may be 
recorded by an embossed pit etc. 
[0023] 

Although ft is not illustrating, BCA (Burst Cutting Area) may be further provided In the inner 
circumference side fron prerecording dead ir^formatiors area PIG. BCA records unique ID peculiar to 
a disk recordifig nsediurn by trie recording method which burns off a recording layer. That is, the 
record data of barcode form is forrrsed by forming so that a recording iTiark may be arranged in 
Goncentnc circle shape. 
[0024] 

Let ranges 23,1-24 mm in radius be management/control information region in a iead-in groove 
zone. 

In management'^control information region, s contro! data area, OMA (Defect Management Area), 
The predetermined fieid format which has TDMA (Temporary Defect Management Area), test write 
area (OPG), a buffer area, etc. is set up. 
[0025] 

The following management/control information are recorded on the control data srea in 
management/control information region. 

That is, a dis<5k type, disk size, a disk version, a iayer system, channel bit iength. 8GA information, a 
transfer rate, data zone position information, recording linear velocity, record / reproducsng-iaser- 
power information, etc. are recorded 

[G026] 

Simiiany the test write area (OI'^'C) provided in nianagement/control irsformation regiar; is usee tor 
the trial writing at the time of setting up data recording reproduction conditions, such as Isser power 
at the time of record/reproduction, etc. That is, it is a Held for record reproduction condition 
adjustmsnt. 
[0027] 

Aithough DMA is provided In management/control information region, as for DMA, in the fieid of an 
optical disc, the shift management information for defect management is usually recorded. Hovy'ever, 
in the disk of this example, management/ controi information for DMA to reaii^e data revvriting not 
only in shirt maiiagement of a rejected regsGn but in this write once type disk a- e recorded. By DMA, 
the ms-iagsment infor-'Jiriition of IS.A and OSA '^-vhich are mer-tioned is^ter is recoj ded especially in 
this case. 

!n order to enable data rewriting using ailernating processirsg, the contents of DMA must aiso be 
updated according to data rew.nting. For this reason, TDMA is provided, 

AddRional recording of the shift management information is carried out to TOMA, and it is updated. 
The shift manager^ient inforrrsation of the last (newest.) eventually recorded on TDMA is recv"rced on 
DMA. 

Furthermore, the information cslled a space bit map and i,.RA i.s recorded on TOfyiA. These serve as 
information for reaiizing suitable random access nature, though it is write once media. 
DMA and TDMA are expL^ined in full detsil behind. 
[0023] 

Let 24.0 ■■58.0 mm in radius by the side of a periphery be a data zone from a isadHn groove zone. A 
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data ?.ovi& is a field vvhe;-e record rsproduct'ori of the ij-^-er data is actuaily carded out. h the data 
zone position informatsor: on the controi d-st-s jrea rvsritioned sbove, start addr ess ADdts of a data 
zone and ending-addi ess ADdce are. shown. 
[0029] 

In a data zone the most-inner-circumference side — ISA (Inner Spare Area) OSA (Quter 

Spare Area) is provided in the outerirtost periphery side, it is considered as a defect or the 

axcr-ange ares for data rewriting (address) so that ISA and OSA fnay be described later. 

[SA is formed yvith the cii.-stf^r size i'one cluster ~ G?)r-36 b'Aes: of oj'edeterrnined numb^ir froT: ti-fs 

Btsrt.ine position of a data zone. 

OSA is formed in the -nner circu,mference side with the cluster ssze of a predetermined niimber fronr"! 
the end positioET of a data zone. The size of ISA and OSA is described by the above-mentioned 
DMA. 
[OQ303 

Let the section inserted into ISA and OSA in the data zone be a user data area. This user data area 

is s usual record reproduction field used for the record reproduction of user data usual. 

The position of a user data area, i.e., start address ADus, and ending-address ADue are described 

by the above-mentioned DMA, 

[00311 

A periphery side lets §8,0"58i5 mm in radius be a lead-out zone from a data zone, A lead-out zone 
is made into management/control information region, and a controi data area, DMA, a buffer area, 
etc. are formed in a predetermined format. VarioL's kinds of n-sanagement/controi information are 
recorded on a contros data area, for example isKe - he co-'it; o! data area in a lead~in groove r.one. 
DMA i;-> pr-ftpar*^d as a field vs-here the management information of ISA and OSA is recorded iiks DMA 



The recording iayer shows cVawing 2 the constructionai example of the management/ control 
information region in the one'-layer disk of one iayer. 

Except for the undefined section (reserve), each area of DMA2. OPC (test write area), TD?^^.A, and 
DMA1 is formed in a lead-in groove 2one so that it may iilustrate. Each area of DN'1.A3 and D>MA4 ;s 
formed in a !ead-out zone except for the undefined section (reserve). 

Although the controi data area mentioned above was not shown, the graphic dispiay relevant to this 
Invsrstion in the structure aboyt. that a part of control data area serves as DMA actually, for 
example and DMA/TDIVJA since was omitted. 
[0033] 

Thus, four DMA is provided in a ieadHn groove zone and a lead-out zone. Shift management 
information with each DMA1-DMA4 [ same ] is recorded. 

However, according to TDMA being provided, and shift management information being reoorded fit 
the beginning using TDMA, and the alternating processing by data rewriting or a defect occurring, it 
is updated in the form where additional recording of the shift. n-!ana&.c!ment intormation is earned out 
to TDMA, 

Therefor--:;. D'vIA \s not used but shifc management is performed in TDMA until il carries out the 
FAINA rise of the disk, for example. If the FAINA rise of the disk is carried out, the newest shift 
manggsment information currently recorded on TDMA at the time will be recorded on DMA. and the 
shift !Tiariageme.»it of it bv DMA wif! be attained, 
[Q034] 

P.!''4>!^'^''^g 3_shows the case whers it is tne tvvC'-io>e: dioi' v.ith which two recording ieyers were 
formed. The iayer 0 and the 2nd recordirsg iayer are also calied layer 1 for the 1st recordin-s layer, 
in the layer 0. record reproduction is performed toward the periphery side from the disk inner- 
circumference side. That is, it is the same as that of an one-layer disk. 

In the layer 1. record reproduction is performed toward the inner circumference side from the disk 
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iDeriphery side. 

Advance of the val^je of a physicai address also becomes as this direction. That Is. in the layer 0, sn 
address value increases to an inner circunrjference -> periphery, and an address vaiue increases to 
periphery -> inner cireumference in the layer 1. 

[0035] 

Each area of DMA2, OPC (test write area), TD^i^A, and DMA1 is formed in the 'ead-in groove zone 
of the layer 0 like an one-layer disk. Since the outermost periphery s^de of the layer 0 does not 
serve as lead-out. it is oniy caiied the outer zone 0. And DMAS and DMA4 are forrrsed in the ciiter 
zone 0. 

Ths outermost periphery of the layer t serves as the outer zone 1. DMAS and DK'IA4 are formed 
also in this outer zone 1. Let the most inner circumference of the layer I be a fead~out zone. Each 
area of DMA2. OPC (test write area), TOMA, and DMA1 is formed in this iead-out zone. 

Thus, eight DMA is provided in a iead-in groove zone, the outer zones 0 and f and a lead-out zone. 
TDMA is provided in each recording layer, respectiveiy. 

Size of trie iead-in groove ^one of the layer 0 and the lead-out zone of the layer 1 is made the 
same as the iead-in groove zone of an oneHayer disk. 

Size of the outer zone 0 and the outer zone 1 is r?iade the same as the lead-out zone of an one- 

layer disk. 

[00363 

2.DMA 

Ths structure of DMA recorded on a lead-in groove zone and a iead-out zone (in and the case of a 
two"!ayer disk outer zones 0 and 1) is expiained. 
The structure of DMA is shown in drawing 4. 

Here, the size of DMA shows the exsmpie made into 32 clusters (32x6f3536 bytes) A cluster is the 
minimum unit of data recording. 

Of course, DMA size is not limited to 32. ciusters, Q.ravy.t.0.g..4.. shows the data position of each 
contents [ in / considering each cluster of 32 clusters as the cluster numbers 1~32 / DMA ], The 
size of each contents is shown as a cluster number, 
[0037] 

in DMA, the detailed information of a disk is recorded on the section of four clusters of the cluster 
Hi^^rnbers ! -4 as DDS (disc definition structure). Although dravying. .5 describes the contents of this 
DDS, DDS is made into the size of one cluster and repetition record is carried out 4 times sn the 
sectiori of the four clusters concerned. 
[0038] 

The section of four oiusters of the cluster numbers 5-:8 serves as the 1st record section (DFL#1) of 
the defect iist DFL. .Although drawing 6 describes the structure of the defect list DFL, the defect 
list DFL ser.'es a-s data of four cluster sizes, ond serves as corriposition which listed each shift 
address information in it. 

The section of four clusters of the ciusier .nurnbers 9-12 serves as the 2nd record section vDFL#2) 
of the defect H.st DFL. 

The record section of defect list DF"L#3 of the 3rd tour clusters { every ] henceforth - DFL#6 is 
prepared, and the section of four clusters of the cluster numbers 29-32 serves as the 7th record 
.section :DFL#7) of ths defect list DFL 

That is, seven record sections of defect list DFL#1 - DFL#7 are prepared for DMA of 32 clusters. 
In o.^de?- to record tlie contents of this DMA like this example In the case of the v^ ite once type 
optical disc in which r-time writing is possible, it is necessary to perform processin,g" called a F.AINA 
rise. In that case, ali of seven defect list DFL#1 written in DMA - DFL#7 are made into the sa.me 
contents. 
[00391 

The concents of DDS recorded on the head of DMA of above-mentioned drawing 4 are shown in 
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drawmg 5 

Let DDS be the size of one cluster (.= 65536 bytes) as mentioned above. 

[r. d^-swing 5, the byte position shows the head byte of DDS which is 65536 bytes as the byte 0. A 
siiimber of bytes shows the number of bytss of each data content 

[0040] 

DDS identifier [ for recognizing that it is a cSuster of DDS ] (DDS Identifier) "OS" is recorded on 2 

bytes of the byte positios-ss 0-1. 

DDS mode! desig-satior; (version of a format) is shcvvi-i in i bvte of ths byte oosition ? 
[0041] 

The upaste frequency of DDS is recorded on 4 bytes of the byte positions 4-7. In this exampia. It is 
not updated and shift frsanagement information is performed [ in / whose DMA itself was that m 
which shift rnanagsmenl irsformation is written at the time of a FAiNA rise / TDMA ]. Therefore, 
when a FAINA rise is carried out eventuaiiy, the update frequency of DDS (TDDS: temporary DDS) 
performed in TDMA is recorded on the byte position concerned, 
[0042] 

The head physical sector address 'AD DFL) of the defect list DFL of [ in DMA ] is recorded on 4 
bytes of the byte positions 24-27, 

The head positio.n of a user data area [ in / in 4 bytes of the byte positions 32-35 ./ a data zone ]. 
That is, PSN (phisEcal sector niimber: physfcai s&ctor address) shows the pbsition of LSNdogica! 
sector number: logical sector address)''0." 

4 bytes of the byte positions 36-39 show the end position of the user data area ir= a data zone by 
LS^j (logic sector address). 

The size of ISA in a data zone is shown in 4 byte.^; of the byte positions 40-43. 

The size of OSA in a data ;^one is shown in 4 bytes of the byte positions 44-47. 

The exchange .2r3a enabled flag which shows whether data rewriting is possible using ISA and OSA 

is shown in I byte of the byte position 52. An exchange area enabled flag has it shown, when ISA or 

aii QSA(s) are used. 

The byte positions other than these shail be considered as reserve (undefined), and shall be 00 h 

altogether. 

[0043] 

Thus, DDS contains the address of a user data area, the size of ISA and OSA. and an exchange area 
enabled flag. That is. it is considered as the management/control information which performs field 
management of ISA in a data zone, and OSA. 

[0044] 

Next, the strticture of the defect list DFL is shown in .drawihg 0, 

As drawingj. explained, the defect list DFL is recorded on the record section of four clusters. 

In cVawing o. the data position of each data content in the defect list Dl-L of four clusters is shown 

as the byt.« position. 1 cluster -^32 sector " il is 65536 bytes a; id h 1 sector "2048 byte. 

A number of bytes shows the number of bytes as si?e of each data content. 

[0045J 

Let 64 bytes of the head of t^e defect fist DFL be defect list maintenance information. 
The information, including information, a version, defect list update frequency, the number of entries 
of a defect list, etc., that it recognizes that it is a cluster of a defect iist is recorded on this defect 
list maintenance information. 

After the byte position 64, 8 bytes each of shift address information ati are recorded as ccnter-ts of 
an sritry of a defect list. 

And immediately after shift address information ati#N of the effective iast, 8 byte.^ of terminator 
information as a shift address infomiation termination are recorded. 

At this DFL, even the last of that cluster is filled up with 00 h after a shift address information 

termination. 
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[0046] 

64 bytes of defect hst rnairitenance snforrnatic-n become iske drawing 7. 

Ths chsrscter string "DF " ss recorded an 2 bytes as an identifier of the defect iist DFL from the 

byte position 0. 

1 byte of the byte position 2 shows the formal number of the defect iist DFL. 
4 bytes from the byte position 4 The number of times which updated the defect iist DFL :S phovvn. 
Let this be the value which succeeded the update frequency of the temporary defect iist TDFL 
mentioned later. 

it is sr-iown, 4 bytes from the b'/te positiorj 12 of the number of er^tries in the defect iist DFL i^e., 
number of the shift address information ati, 

A cluster number shows 4 bytes from the byte position 24 of size of each free space of the 
exchange areas ISA and OSA, 

The byte positions other than these shaii be considef&d as reserve, and sha!; be 00 h altogether. 
[0047] 

The structure of the shift sdds ess informatiori ati is shown in drawirig 8. That is, it is the information 

wiiich s[-!ows each corstents of an entry by which alterrsiating processing was carried out. 

In the esse of an oneHayer disl^, the totai of the shift address information ati is a maximiim of 32759 

pieces. 

The one shift address information ati comprises 8 bytes (64 bits). Each bit is shown as the bits b63- 
bD, 

The status information 'st.,3tus V. of an entry is recorded on the bits b63"b60. 

In DFL. status information is set to '0000 " and shows the usual .siternating processing entry. 

Other statiis infor.Tsation vaiues are later described in the case of explaisation of the shift address 

information ati of TDFL in TDMA. 

[Q048] 

Physical sector address PSN of the beginning of a taking the place agency cluster is shown in the 
bits b59-b32. That is, physical sector address PSN of the heading sector shows the cluster changed 
by 3 defect or rewriting. 

The bits b31 -b28 are considered as reserve. Another status information (status 2) in an entry may 
be made to be resorded- 

[0049] 

Physical :>octor .-address PSN of the head of a shift place cluster is shown in the bits b27-bO. 
That is, vviiori a oiusier takes the place by a defect or rewriting, physicai sector address PSN of the 
heading sector shows the clyster of the shift place. 
C00503 

The taking the place agency cluster where the above shift address information ats is considered as 
one ev.tr\' and which requires it for one alternating processing, and a shift place cluster are shown. 
And such an entry is registered into the defect iist DFL of the structi^re of drawing _6. 

[0051] 

In DMA, it is the above data structures and sfiift marsagement information is recorded, Ho-vever, as 

mentioned abov'e, it is the time ol" carryirig out the FAINA rise of the disk that these information is 

recorded on DMA, and the newest shift management information in TOMA is then refiected. 

In TDMA explained below, defect management, alternating processing for data rewriting, and renewal 

of the shift management information according to it wil! be performed. 

[0052] 

3, TDMA system 
3-1 TDMA 

Then, T.7jMA p-ovided in -nanagoment 'control information region as shoi,"^r v\ c^awhg 1 and drawing 
3 exp^pJned Although TDMA {tem-porary DMA) is made into the field wh on rsco^d$. shift 
management mformatson as weN as DMA. it Is updated by additional recording of the shift 
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management inforn-iatiors being carried out according to the aiternating processing according to data 

rewriting or detection of the defect occurring. 

[0053] 

§ he striicture of T'DMA is shov^^n in drawing; 9. 
Let sizes of TDMA be 2048 ciusters, for example. 

A space bit map is recorded on the cluster of the beginning of the cluster number 1 as illustrating, 
the data jrone (and the iead-ir? groove zone which are management./regtjiator7 region,) whose space 
bit fTsap is a rnairi data field, for exaiv.pSe It is the ■■A-rite-in &>ister;ce pfssentation inforn^ation that 1 
bit is asisigned. respective;:/ and it is made for t-aci; cluster to have it shown about each ciiister 
which rnay inciuds a lead-out 20i>e (outer zone) by the value which is 1 bit whether it is finishing 
[ writing ], 

Although aii the clusters which constitute a data zone (or further a iead-ln groove zone and a iesd- 
out zori8 (outer zone)) at ieast are assigned to 1 bit in a .space bit map, this s^pace bit nr^ap can 
consist of sizes of one cluster, 

in the esse of disks of two or more recording layers, such as a two~;ayer disk, it is recorded by one 
cluster which a space bit map cof responding for each class writes, or the space bit map of the 
recording layer should just be recorded in TDMA in each class. 

[0054J 

In TDMA, when alternating processing occurs by change of a <lata content etc., additioria! recording 
of the TDFL (tefnporary defect list) Is carried out to the cluster of the head of the non ■■recording 
area in TDMA. Therefore, the first TDFL vviii be recorded, for exafriple from the position of the 
ciiister tiijrrsber 2, And according to Mynerati;i,Q, of processing, additional recording of the 

TDFL Is henceforth carried out to Vuq cluster position, vvhic.h does not vacate between. 
Let sizes of TDFL be a nnaximun-! of 4 citiKter.s from one cii.i5,ter. 
[0055] 

Since a space bit map is what shows the write-in situation of each cluster, it is updated according 
to data writs occurring. In this case, a new space bit map is performed from the head of the free 

space in TDMA like TDFL. 

That is. vv'itsiin TDMA. a :-.pace bit map or TDFL v^iH be added at any tirrie. 
[0056] 

Althoui;i; ti-e con^position of s space bit tTiap and TDFL is described below, Into the sector (2048 
bytes; at th.e tail end of one to 4 cluster set to the sector at the tail' end of one cluster (2048 bytes) 
and TDFL vvfiich are made into a space bit map, TDDS which is the detailed information of an optical 
disc (temoorary DOS (temporary disc definitiori structure) is recorded,) 
[0057] 

The composition of a space bit map is shown in drawing 10. 

The bit corresponding to the cluster to which the space fait friap e.^pressed record '' non-recorded 
state of one cluster on a dis.k witii 1 bit, for exaiTple, the bit correspGnding to the ciuster or the 
non-recorded state was set to '0 and data recording v.-as perfo^-med h a b;t map set to "1" as 
mentioned above- 
One secto'- - in the case of 2048 bytes, the capacity of 25 GB of one recording layer can consist of 
bit maps of the size of 25 sectors. That is, a space bit map can consist of sizes of one cluster (-32 
sector). 
[005H] 

pr£n^'ir!g 10. shows 32 sectors in 1 cluster as the sectors 0-3 T The byte position is shown as the 
byte position in a sector. 

The variety of information for management of a space bit map is recorded on the top sector 0. 
"US" is first recorded on 2 bytes from the byte position 0 of the sector 0 as space bit map ID (Un- 
allocated Space Bitmap identifier). 

A format version (formai number) is recorded on 1 byte of the byte position 2. for example, it may 
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be ^'OOh." 

A Sayer number is rQcorded on 4 bytes frorrs the byte position 4. That is, it is shown whether it 

corresponds to the layer t corresoonding to the iayer 0 in this space bit map. 

[0059] 

The bit rnep information (Sitmsplnforrnation) is recorded on 48 bytes from the byte position 1 3 
A bit rnap intbrn-istion A start ckister position (Start. GlusterPirst PSN). The starting position of bit 
fTiap data (Stsrl Byt?.? Position of Bitnisp data), The size (Vaiidate Bit Length in Bitn^ap data) oP bit 
rnap data ;ih&\l be 4 bytes, respectiveiy, and the remainder is considered as reserve. 
In 3 staft GiLister position (Start Cluster First PSN), the position of the first cluster managed by a 
space bit map on a disk is shown by PSN (physical sector address). 

The starting position (Start 8yte Position of Bstmap data) of bit map data. The number of bytes as a 

relative position from Un-aiiocated Space Bitmap Identifier of the head of a space bit map shows 

the sta?1;sng position of the bit map data itseff. That position is shown sitrsough it becomes bit map 

data from the head byte position of the se;ctor 1 in the example of this drawing 10. 

The size (Vslidate Bit Lengtii in Bitmap data) of bit fnap data expresses the size of bit map data 

with the nymher of bits, 

[0080] 

The actual bit map data (Bitmap data) is recorded from the byte position 0 of the 2nd sector (- 
sector 1) of the space bit map of this drawing JO. The size of bit map data Is one sector per GS. 
Even this side of a final sector (sector 31) sha!! be considered as reserve, and the fie!d after the !ast 
bit map data shail be "GOh.'' 

.And TDDS is recorded on the final sector (sector 31) of a space bit map. 

[0061] 

Next, ths composition of TDFL (te-oporary DFL) is described. Like above-mentioned dravytng_9. 
whenever TDFL is recorded on the empty area which foiiows a space bit map iri TDMA and is 
updated, it is added to the head of empty area. 
The composition of TDFL Is shown in Rawing . 11, 

TDFL comprises one to 4 cluster. 64 bytes of a head are made into defect list maintenance 
information so that the contents may be understood compared with DFL of drawing 6, !t is same 
that S bytes next to the point that 8 bytes each of shift address information ati reoorded after 
the byte position 64, and the last shift address information ati#N are used as a shift address 
information termination. 

However, in TDFL of one to 4 cluster, it differs from DFL in that temporary DDS (TDDS) Is recorded 

on 2048 bytes lised as the sector of the iast. 

[0062] 

In TDFL, it buries by 00 b to this side which is a final sector of the cluster to which a shift address 
information termination belongs. And TDDS is recorded on a final sector. When a shift address 
information termination beiongs to the finai sector of a cluster, it will bun,- by 0 to the final sector 
this side of the foilowijig cluster, and TDDS will be recorded on a finai sector. 
[0063] 

64 bytes of defect iist maintenance information are the same as the defect list maintenance 
iritoi mation on DFL explained by drawing 7. 

However, the consecutive numbers of the defect iist of ** are recorded as 4 bytes of defect list 
update frequency from the byte position 4. The consecutive numbers of the defect iist maintenance 
information in the newest TDFL show defect iist update freouency by this. 
The number of entries in 4 bytes of defect list DFL from the byte position 12, That is, as for the 
size 0::iuster number) of the number of the shift address information ati, and each free space of 4 
bytes of exchange areas ISA and OSA from the byte position 24, the value at the rsnewai time of 
10 FL wili be recorded. 
[0064] 
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Thf^ stpjotui-e of the shift ^^ddres? ;i-ifc:';i-i3tcn ati :r ""D?-"L s th- Jer'-s as the struclurg; ot the shift 
address information at! in DFL shown by arawing and the taking the place agency cluster where 
shift addre^js irn'osf^mtion ali is considered as one entry and which requires it for one aiternatirsg 
process rig. and a shift piace cluster are shown. And such an entry is registered into the temporary 
defect iist TDFL of the structure of drawing 11. 
[0065] 

However, as the status 1 of the shift address information ati of TDFL, it may be set to "010!" and 
"tOtO" in addition to "0000." 

Thai the stst^^js 1 i? set to "OiOl" and "1010" is a case wh^sre ^shift msnagen-sent (burst 
transmission managsmei^t} of the two or more clusters is carried out collectively, when aiternatsng 
processing of two or more clusters which continue physically is carried out collectfVely, 
That is, when the status 1 is "0101". as for the head physical sector address of the taking the place 
agency duster of the shift address information ati, and the head physical sector address of a shift 
place cluster, the shift origin about the cluster of the head of two or more clusters which continue 
physicaiiy shows a shift place. 

VVhsr; the sprits j^- I is 10:0" Iho head physical sector address of the taking the place agency 

oiut^ter of the ohiii' j-ifJ?eut i.-ifcfni^i^-jcf, ai;, and the head physical sector address of a shift place 
ciustar, the shift ongin about the cluster of the last of two or more clusters which continue 
physicaily shows a shift place. 

Therefore, none of two or more of those one clusters of every needs to enter the shift address 
information ati, and what is necessary- is just to enter the two shift address information ati about a 
leading cluster and a termination c^03u>r, vvhy- carrying out shift management of two or more 
clusters which continue physscaslv coil-.-itiveiy' 
[0066] 

In TDFL. although fundarnenluily considered as the same structure as DFL as mentioned above, il 
has the features, like that size is extensible up to four clusters, that TDDS is recorded on the !sst 
sector, and burst transmission management Is enabled as the shift address snformatiors ati. 
[0067] 

In TDMA. as shown in draw|ng 9. a space bit map and TpFL are recorded, but TDDS (temporary 
disc definition structure) is recorded on 2048 bytes as k sector of a space bit map and the last of 

TDFL as mentioned above. 

The it-;ccur^, of this TDDS is shown in dr3wingJ2. 

TDDS oo:npfisf;s on^i sector (2048 bytes). And the same contents as DDS in DMA mentioned above 
are included. Although DDS is one ciuster (65536 bytes), it is to the byte position 52 that the 
substantial ccntersts deffnition in DDS is performed as drawing..5_expia!ned. That is, substantial 
contents are recorded in the heading sector of one cluster. For this reason, even if TDDS is one 

sector, the contents of DDS can be included. 

TDDS serves ?5s the contents as- DDS -/viih ms j^ans byte rx^iiiticf^s 0-53 so that drawing 12 and 
dravying 5 -Tiav be compared and understood f lowever, it becomes a start physical address (AD 
DFL J of TDFL in TDDS consecutive numbers and TDMA from the byte position 24 from the byte 

position 4. 
[0068] 

The information which is not in DDS Is recorded after the byte position 1024 of TDDS. 
LRA (Last Recorded Address) is recorded on 4 bytes from the byte position 1 024 as llnai recording 
position snfcrmation which shows the final position user data recos-ded. This is physical sectcs 
address PSN of the outdrmoLJV pviriphery by which data recording is c?rned out in user data ares. 
The start physical sector address (AD BPO) of the newest space bit map in TDMA ii; recorded on 4 
bytes from the byte position 1028. 

8yte& other than these byte positions are considered as reserve, and all the contents are OOh. 
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Thus. WQS rontsiii^ the addfe^s i .^r-e' -.^a-,-. a* ^^ t. z-z . io-' CSA rx':h3-i,rtf 
enabic^d Ths- m;, it is co^s^de''ed as the management/ control ■nforn-^st.on wh.c^^ penorms. 
f eid fnanacferein of ISA in a ddta zone, and OSA, It becomes being the same as that of DOS at this 

And !t shal! r^-i^,•J fji-tlse-' LRA which is the fina' recordsng Dcsit-o'i inforrr-iatinn or djt^-s, and tie 
information (AD 8P0) whfch shows the position of tho 'io,v3sr e-^'ecr TDiict; n.ai- 
TDDS new sines this TDDS is recorded on a space bit map and the ^i.nal sector of W^L wheiover 
.T <-'jCice b'X i-nao c TDr'L is added wiii be recorded. Therefore, within TDMA of drayying 9, '^DDS in 
the soace b!l map added at the end or TDFL turns into the newest TDDS, and the newest space bit 
map in it wisi shown. 

Even if additionai recording of the space bit map is carried out by this and It is updated, it enables it 
to grasp the space bit map which should be refefred to at present. 

[G070j 

3-2 ISA and OSA 

The position of ISA and OSA ss shown in drawingJS; 

ISA ;-,-!rer soare area: inner circumference side exchange area) and OSA (outer spare area; 
pf'ripherv' side exchange area) are fieids secured in a data zone as an exchange area for the 
alternating processing of a defective cluster. 

ISA and GSA are used also as an exchange area for actiiafiy recording the data written in an object 
address when [ which receives a recorded address ] it writes in. that is. there is s demand of data 
rewriting. 
(00711 

Draw ng 13 ^'a) is 4 case of nr. ono-layf=-^' :usk ISA s p-ovi'j'.-'u tie ;y<o'A nnc-f ^-srcumference Side 

of a data cone, ana OSA is pros^iced m the outerf^-?ost pe-iphery s of c. da-a .^o-u- 

Dravving 13 (b; Is a case of 3 two~:ayer d>;>k, ISAO is pfovided in V^c rin.t- 'irer-Li-'cumference side 

of the data zone of the layer D, and OSAO is provided the outermost periphery side of the data 

zone of the layer 0. ISA! is provided in the mostHnner-^circumference side of the data zone of the 

layer I, and OSAT is prGvided in the; outermost periphery side of the data t&m of the layer 1. 

The sees of ISAO and ISAt may differ in a two-layer disk. Tne sixe of OSAO and 0SA1 is the same. 

[0072] 

The si2e of ISA (or ISAO, ISA1) and OSA (or OSAO, 0SA1} is defined within abov« ^.^:-Mcnea DOS 
and TDDS. 

T!?e Size (size) of ISA is determined at the time of mitiaiization, a subsequent size is im.Tiobiiization, 
and also after the size of OSA records data, it can be changed. That is, it is supposed that it is 
possible to expand OSA size by changing the value of the size of OSA recorded in TDDS in the 

case of renewal of TDDS etc. 
[0073] 

.Alternating pfcces'^ng uti.-y. t^ie^o ISA .jno OSA 1.? perfo: ned as ''Aowi, "ho case of data fewrshng 
is mentioned as cr\ -„'>a:-iipie ^or exapipie. saopose lisal ll-e dernand of oats wnte. I.e., rewriting, 
occurred to th^- -JusXe^ hi a ut^or data a.'-ea tc which data seco^dirj^ was already performed. In this 
case, sincrf it !j a wrne once aisK and cannot write in that cluster, that rewriting data is written in a 
certain cs^sier ,n ISA or OSA. This is alternating processing. 

Thir -sitef noting p!-oces?ing ss managed as an eniiy of the above-mentioned shift address 
■nfo!n?st;or: ati T'^at ss, tne one sh:*t -ddfc?- T'V-Tit or -.nte^ed to the cluster address v^ith 
vvricl^ daca recording vvsa-- pefto-red ';c"r, Ih- -"-^t ?'ig t^e ■» cfjster address wrote in 
f->\'»rt-ng dat-a <r ISA 3rd OSA is^ the xa.s-.u^ -■ Dlace agency as a shif^ p^ace 
That io it Is j-ecoi-d^ng .>-owpi;ng data on ISA or OSA in data rewriting, and ni-snaging the shin o"' the 
daia po;>tlor: by rh-? r-?writir.g concerned by the shift address information ati in TDFL in FDMA 
Though it !S a write once type disk, data rewriting is realized substantially (seeing from OS of a host 
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systeiTi, a fiie i^ystem, etc.). 
[0074] 

The same may be said of the case of defect management, and when a certain cluster is made into a 
defect, region, the data which shouid be written in there is written in a certain ciuster in ISA and 
OSA by silternatirsg processing. And the one shift address information ati is entered for management 
of this artemating processing. 

[0075] 

4. Disk drive device 

Next, the disk dnve device (fecording and reproducing device) corresponding to the above write 

once type- disks is expiained. 

The disk drive device of this example is In the state where the write once type disk, for exampie, 
prerecording dead information area PIC of drawing.l, is formed, A write once area is performing 
format processing to the disk in the state nothir^g being recorded. The disk layout ir; the stste where 
dre-wipg ; e.<psained xhall be forsTied, and record reproduction, of cats is performed to a user dsta 
area to the fornvstted [ such ] disk. At the time of necessity, record/ updating to TDMA, ISA, and 
OSA are also pes-formed. 
[0076] 

Q.\.awing 14 shows the composition of a disk drive device. 

The disk 1 is a write once type disk mentioned above. The disk t is loaded into the ttirntabie which 
is not illustrated and is rotated by a constant linear velocity (GLV) with the spindle motor 52 at the 

time of record/reproduction njotion. 

,And read-cue of the iT^anagemer -t/control In-^'of rnatior as the ADIP address embedded bv the optical 
pickup (opticas head} 51 as wobbling of the groove track on the disk i or prerecording dead 
information is performed. 

Rsad-out of the data which management-'controf information, and user data were recorded on the 
track in a writs once area by the optica! pickup at the time of an Initialization format and user data 
record, and was recorded by the optica! pickup at the time of reproduction is performed- 

[0077] 

The phoiodotector for detecting the fase'' diode ussn as ci laser ligtit source, and catoptric light in 
the pick;;p bf, I'hc optical system (not shcwrO' v/hich ^rf ac-atet: a disk recording surface with the 
object lens snd iaser beam used as the outgoing end of a laser beam via an object lens, and leads 
the catoptric light to a photodetector is foftned. 

In the pickup 51, the object lens is held movable by 2 axis mechanisms in the tracking direci^on and 
the focusing direction. 

The pickup 51 whole is made movable to a disk radial by the thread mechanism 53. 

The laser-light-emitting drive of the laser diode in the pickup 51 is carried out by the drive signal 

(drive current) from the laser driver 63. 
[0078J 

The refiectsd light inforrjiation from the disk 1 is detected by the photodetector ;n the pickup 51, is 
made into the electrical sigr^al according to light-receiving light volume, and is suppHed to the matrix 

circuit 54. 

The matfix circuit 54 is equipped with a current voltage conversion circuit, matrix 
arithmetic,' amplifi/irig circuit, etc. corresponding to the output current from two or more photo 
detectors as a photodetector, and matrix arithmetic processing generates a requirsd signal to it. 
For example the focLis error signal for the high frequency signal 'regener-ative data signal) 
equivalent to regenerative data and servo control s t: acking error signal, etc. are generated, 
A push pull signal is generated as the signal concerning wobbling of a groove, i.e., a signal whicli 
detects wobbling. 

The matrix circuit 54 may be constituted in one in the pickup 51. 

Supply the regenerative data signal outputted from the matrix circuit 54 to the reader/writer circuit 
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55, a foc«s error signal snd a tracking error signal are supplied to the servo circuit 61, and a push 

pull ssgnai is supplied to the wobble circuit 58. respectively, 

[00793 

The reader/writer circuit 55 performs binarization processing, reproduction ciock generation 
processing by PLL, etc. to a regenerative data signal, reproduces the data read by the pickup 51, 
arjd supplier; it to the strange derr-iodulator circuit 56. 

The strange demodulator cis cuit 56 is provided with the function part as a decoder at the time of 
reproduction, and the function part 3s an encoder at the time of record. 
At the time of reprodLiction, recovef-y processing of a run lengtl-j Limited cods is performed as 
decoding based on a reproduction clock. 

An ECC encoder / decoder 57 performs EGG encoding processing which adds an error correction 
code at the time of record, and EGG decoding which performs an error correction at the time of 
reproduction. 

At the time of reproduction, the data to which it re.-itored in the strange de.moduiator circuit 56 is 
incorporated into sn i.nternal niemcry, error delectio)-^ / correction processing, a DEINT.A reeve, etc. 
are processed, and regenerative data is obtained. 

Based on directions of the syste.m controiSer 60, the data decoded by even regenerative data by the 
EGG encoder ./ decoder 57 is read, and is transmitted to the connected host equipment 1 20. for 
exarnple, AV {Audio^-VisuaD system. 
[G080] 

The push puH signa! outputted frorri the matrix circuit 54 as a signal concerning wobbling of a groove 
is processed in the wobble circuit 58. It gets over to the dats strsarri wliich constitutes an AD3P 
address in iiie wobble circL'it 58, and the push pull signal as ADIP irfformation is supplied to the 
address decoder 59. 

The addrfcs;^ decoder 59 performs decoding about the data supplied, acquires an address value, and 
supplies it to the system controiier 60. 

The address decoder 59 generates a clock by the PLL processing using the wobble signs! supplied 
from the wobble circuit 58, for example, supplies it to each part as encode clocks at the time of 
record. 
[0081] 

As a push puli signal outputtsd from the matrix circuit 54 as a signal concerning wobbling of a 
groove, band pass filter processing is performed in the wobble circuit 58, and the push pul! signal as 
prerecording dead information PIC is supplied to the reader/writsr circuit 55, And after being 
binary-ized and being considered as a data bit stream, by the ECO encoder / decoder 57, it ECC- 
decodes, and a DEINTA reeve is camed out and the data as prerecording dead information is 
extracted. The extracted prerecording dead information is supplied to the system controller 60, 
Tf^e system controller 60 can perform various operation setting processings, copy protection 
processing, etc. based on the read prerecording dead mformation. 
i:0082] 

.Although record data is transmitted from AV system 120 which is host equipment at the time of 
■ eoord, the record data is sent and buffered by the memory in an ECC encoder / decoder 57. 
in this case, an ECC encoder / decoder 57 adds error correction code addition, interleave, a sub - 
code, etc. as enccdi.ng processing of record data by which buffering was carried out. 
In the stran.ge demodulator circuit 56, the abnormal conditions of a RLL('1"7) PP method are 
performed, and the data by which ECC encoding was carried out is supplied to the s-eader/writer 
circuit 55, 

The encode clocks which turn into a reference ciock for such encoding processings at the time of 

.record use the clock generated from the wobble signal as mentioned above. 

[0083] 

The record data generated by encoding processing, After fine adjustment of the optimum recording 
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power to the characteristic o^^ a recording isy-jr, the sDol form of a laser bean"!, recording iinear 
vebcity. etc., adjustment of a laser driving puise waveform, etc, are performed as recording 
compensation processing in the reader/writer circuit 55, it is sent to the iaser driver 63 as a laser 
driving puise. 

In the laser driver 63, the supplied laser driving puise is given to the iaser diode in the pickup 51, 
and s laser- iight-emitting drive is performed. The pit according to record data will be formed in the 

disk 1 hy this. 
[0084] 

The iaser driver 63 is provideci with what is caiisd an ARC ctrcijit (Auto Power Control), fvlonitoring 
iaser output power v.'!th the output of the detector for a monitor of the laser power provided irs the 
pickup 51, it controls so that the output of laser is not based on temperature etc, but becomes 
fixed. The desired value of the laser output at the time of record and reproduction is given from the 
system controller 60, ar^d a laser output level controls it to become the desired value, respectively 
at the time of record and reproduction. 
[0085] 

From the focus error signal from the matrix circuit 54, and a tracl<ing error signal, the servo circuit 
61 generates a focus, tracking, and the various servo drive signals of a thread, and performs servo 
operation. 

That iS; according to a focus error signal and a tracking error signal, a focus drive signal and a 
tracking drive signal will be generated, and the focus coil of 2 axis mechanisms in the pickup 51 and 
a tracking coii will be driven. The tracking servo loop and focus servo ioop by the pickup 51, the 
matrix circuit 54, the servo circuit 61, and 2 axis mechanisms are formed of this. 

[G086] 

Ai?coKi;n;' to the track jump instructions from the system controller 60, the servo circuit 61 makes 
a uackirsg servo loop off, is outputtsng a jump drive signal and performs track Jump operation, 

10087] 

The servo circuit 61 generates a thread drive signal based on the thread error signal acquired as a 
bw-pass ingredient of a tracking error signal, the access execution control from the system 
controilsr 60. etc , and drive;^ the thread mechanism 53. Although not illustrated in the thread 
mechanism 53, it. h<iz a mechariism by a main shaft, a thread n-iotor, a transmission gear, etc, holding 
the pickup 51. and necessary' slide movement of the pickup 51 is pertormed by driving a thr ead 
motor according to a thread drive signal. 
[0088] 

The spindle servo circuit 62 performs control Vv'hich carries out CLV rotation of the spir^dle motor 2. 

The spindle servo circuit 62 obtains the clock generated by the PLL processing to a wobbie signal 
as revolving speed information on the present spindfe .^notor 52, is comparing this vvith 
predetermined CLV reference speed information, and generates a spindle error signal. 
Sir-ce the reprodLiotion clock (clock used as the standard of decoding} generated by PLL in the 
readey/vir'-ter circuft 56 serves as res'oivir-g speed information on the present spindle motor 52 at 
the time of daca reproduction, A spindle error signal is also generabfe by comparing this with 
predetermined CLV reference speed information. 

And the spindle servo circuit 62 outputs the spindle drive signal generated according to the spindle 
er.>-or signai, and performs CLV rotation of the spindle motor 62. 

The spindle s-irvo circuit 62 generates a spindle drive signai according to the spindle kick / brake 
Goritroi signal from the system controller 60, and also performs operation of starting of the spindle 

motor 2, a stop, acceleration, a slowdown, etc. 
[0089] 

Various operations of the above servo systems and a record reproduction system are controlled by 
the system controller 60 formed with the microcomputer. 
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The system controller 60 performs various processing according to the coms-nand from AV system 

120. 

[0090] 

For example, if a write-in command (write command) is taken out from AV system 120. the system 
conlroiler 60 move the pickup 51 to the address which should be written in first. And encocsing 
processing is perfcmed as n;6nlioned above by the ECC encoder / decoder 57, and the i-trange 
demodulator circuit 56 sboul the data (for example, the video data of various methods, such as 
MPEG 2, audio information, etc.) transmitted from AV system 120. And record is performed by the 
isser drv-zing puise from the reader/writer circuit 55 being supplied to the laser driver 63 as 
mefitioned above. 
[0091] 

For exampie, when the read command which asks for transmission of some data (MPEG 2 video data 
etc ) currently recorded on the disk t from AV system 1 20 is supplied, seek operation control is 
pet forn-ied for the piirpcse of the address directed "srst Thai is, insti uctions are taken out to the 
servo circuit 61 and access operation of the pickup 51 which targets the address specified by the 
seek command is performed. 

Then, motion control required in order to transmit the data of t.he directed data section to AV 
system 120 is performed. That is, data read~out from the disk 1 is performed, decoding,-'buffering in 
the reader/writer Circuit 55, the strange demodulator circuit 56, a«d the ECC encoder/decoder 57 
are performed, and the demanded data is transmitted. 

[0092] 

At. t.hi? time rj the mcotd reproduction of these data tise sysic-m corjtroiler 60 can Dss-form ccntroi 
of access or record reprodiiction operation Lsing the ADIP address delected t)y the wobbie circuit 
58 and the address decoder 59. 
[0093] 

When loaded with the disk ^, at the predetermined time the system controller 60, Read-out of 
unique ID recorded in BGA of the disk 1 and the prerecording dead information (PIG) currently 
recorded on reproduction dedicated regions as a wobbling groove (when BCA is formed) !$ 
performed. 

In that case, seek operation control is first performed for the pisrpcse of SCA and the crereccrding 
dead data zone PR. That is. instructions are taken out to tne servo circuit 6 I and access operation 
of the pickup 51 by the side of the disk most inner circumference is performed. 
Then, pert'orm reproduction trace by the pickup 51 and the push pull signai as reflected light 
infcrmation is acquired. Decoding by the wobble circuit 58, the reader/writer circuit 55, and the ECC 
encoder/decoder 57 is performed, and the regenerative data as BGA information or prereoording 
dead information is obtained 

The system controller 60 performs laser power setting out., copy protection processing, etc. based 
on the BCA information and prerecording dead information which did in this way and were read. 

[0094] 

p; avvfrig 1 4 shows the cache memory 60a in the system controlier 60, This cache memory 60a is 
used for maintenance of TDFL /' space bit map read, for example from TDMA of the disk 1. and its 

UDdatsng. 

The system controller 60 performs read-out of TDFl / space bit map which controlied each part 
and was rec-jrded on TDMA, when ioaded with the disk 1, for example, and it holds the n?ad 
i-tofmation to the caclse rnen-^ory 6O3, 

Ther-., when .hlterrsating processing by data rewriting or a defect is performed, TDFL / space bit map 

in the cache mernory 60a are updated. 
[00951 

For eKampie. when ailernating processing is performed hy the writing of data, data rewriting, etc snd 
renewal of a space bit map or TDFL is performed, in TDMA of the disk 1, may carry out additional 
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recording of TDFl„ or the space bit map each time, but, !f it is made such, consumption of TOMA of 

the disk 1 vSl be brought forward. 

Then, TDFL / space bit map is updated within the cache mernory 60a until the disk 1 is ejected 
from 3 disk drive device, for example (discharge) and there are drections from host equ:pnient. And 
In the time of ejection, etc., final TDFL / space bit map in the cache memory 60a (newest) are 
written in TDMA of the disk 1 . Then, renewal of many TDFL / space bit maps wil! be SLfmmarized, It 
wlW be updated on the disk 1, and consumption of TDMA of the disk 1 can be reduced. 
On the other hand, if TDM.A of the disk I is updated only when there are directioris ffoni the t me of 
ejection or host equipment, the?'e is concern that there are few .ipdating opportnnities. After user 
data is recorded on the d-s¥ 1. a period until TDMA is updated on the disk t wiii be in the slate 
where TDMA snd a user data recording situation are not adjusted, if it sees on the disk 1. 
Undesirably, for this reason, by this example, it mentions later, but Sengthening such a period 
considers it as the renewal opportunity of TDMA on the disk 1 also with the case where the gap was 
generated according to user data record, or it disappears, 
[0096] 

Sy the way. sithoL-gh the example of composition of the disk drive device of this drawing 14 was 
made into the exan-pie of the disk drive device conr^ected to AV systen) 120, it is good also as that 
to which a personal computer etc, are connected as host equipment as a disk drive device of this 
invention. 

There nnay also be a gestalt which is not connected to the apparatus of further otiiers. In that case, 
a final controiiing elemerit and an indicator are provided or the composition of the interface part of a 
data input/output differs from drawir->g 14, 'U\3\ is. while rs-.-csd ar^d ryo'odi.iction are performed 
according to a user's ooeration, the iermsnai area for input and output of various data should just be 
formed. 
[OO07j 

S, Generating and disappearance of gap 

Let generating and disappearance of a gap be a renewal opporturtity of TDMA on the disk 1 in this 
example, A gap is explained first. 

The gap said by this example is the no's-record section generated in the range (that is. LRA in a 
user data area inner circumfcr-; :.; ;^;<je; to the address on the recording mediirm shown by *t LRA 
for the final recordin.5 posttior? !fi;or!ruu.;or! on user data. 

Since LRA is ar; oddr-:,-; of the last recos'ding sector of the recorded field which is in the outermost 
periphery side ; u .of data area, it can also be called non-record section which is in front of the 
recorded field In a user data area with, a gap. 

Since user data generally packs and records from the disk inner circumfefence side to the write 
once disk, a gap here is not usually generated. However, the disk 1 of this exannpie is provided with 
random accs.^s nature by using a space bit map, and does not need to pack and record user data 
recording operdition from the inner circumference side. Therefore, an opportunity for the gap said by 

this exampie to gerserate arises. 
[0098] 

D- awing i5_explains the exampio of generation of a gap, and the situation of disappearance. Drawing 
15 {a) - (e) shows transition of the recording situation of the user data area on a disk, respectively. 
P.r.a>ylng.,.l..5 (a) shows the state of the blank disk where no user data are recorded. In this case, 
although ail user data areas are non~record sections, in the light of the above-ment-oned definition, 
this is not a gap That is, a gao does not exist in this stste 
[0099] 

Prawing : 5 (b) -s in the stats which recorded the user datum from the middle of the disk c>f drawing 
15 (a) This recorded field will be called recorded field (Recorded) #1. 

In this case, the sector address of the last of recorded field #1 serves as LRA. Therefore, the non- 
record section by the side of inner circumference serves as a gap from recorded field #1. That is. a 
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gap occurs. 

The non-record section (Un-rscos-ded) by the side of a periphery is not a gap from recorded field 
#1, 

[0100] 

Drawtrjg 1 5 (c; is in the state which recorded the user datum in the middie of the gap in the stats of 
drawirigJ-S (b). This recorded fSefd is set to recorded field #2. In this case, a gap wili be divided Into 
two. It means that the gap had also n^wly generated this. 

Since it is not what user data was recorded on the periphery side from recorded fieid #1 , LRA is not 

changed. 
[0101] 

From the state of drawing 15 (cX ^awing. lS .(d) performs user data record at the head of a user 
data area, and sets to recorded field #3, and performs user data record about the gap between 
.r-ecorded fieid #1 and #2. and shows the case where it is referred to as recorded field #4. 
Probably, about recorded field #3. u^.6r data record is performed aboijt a part of the gap. and, in 
such a case, it does not become gsnerating of a new gap from the head of the gap which already 
exists. 

.About recorded fieid #4, it is in the state where the gap which had already existed was fsiied up with 
user dsts, and this serves as disappearance of a gap, 

Since the case of this dravyin what user data was recorded on the periphery side from 

recorded field #1. either, LRA Is not changed 

[0102] 

DxiJ^A'ing 15 (e) is in the stjite which rocc^ ded uh. \i'.i.>- clati.i-n sron^ LRA from the state of drawing 15 
uj: in jhe iTsiddie of the ncn-record section .'it noi: a ga^; of a periphery. This reocrd^d field if- set 
to or ded i'ii'id #5. In this case, a non~record i>«ctiori will exist in the inner circumference side 
fro:;-! r-;;coi- dt.!d fii.:!d #5, arid this serves as a new gap. 

And since user data is recorded or^ the periphery side from recorded field #1 in this case, LRA is 
updated by the last sector address of recorded fjeld #5. 

[0103] 

For example, according to record of user data, there are ^enersting and disappearance cf a gap as 
mentioned above, In this example, when there are generanng and disappearance of such a gap. 
processing- which writes the management information memorized by the cache memory 60a, i.e.. the 
information on ID MA (that is:, TOFL / space bit map), in -the disk 1 Is performed. 

[0104] 

6. Renewal of TDMA 

6-1 Updating according to generating and disappearance of the gap 
Hereaft.er, the processing which updates TDMA to the disk 1 is explained. 

As contents of TDMA, as mentioned above, there are a space bit map and TDFL, and when 

recording operation cf data is performed, a space bit map is certainiy updated. The contents of 

TOFL are updated when the aiternatmg processing by a defect or data rewriting occui-s, 

TDDS is recorded on the final sector bv a space bit m^ap and TDFL. and LRA is contained in TDDS. 

[0105] 

Although each information in sLJch TDMA is updated if needed, below, it makes it an example to 
update the space bit map (TDDS which has LRA is included) which Is what is certainiy changed 
according to data recording in the disk 1, and is expiained. 

When there is the necessity for renewal of TDFL as a case where aiternating processing arises In 
data recording, it is carried out simultaneousiy with renewal of a space bit map, and does not carry 

out making reference each time in subsequent explanation, 
[0106] 

In the disi^ drive device of this examiple, the contents of the space bit map always memorized by the 
cache meman,' 60a are updated according to performing user data record on a disk. That is, updating 
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which sets to "l" the cluster to which record was performed is performed. When LRA changes, the 
value of LRA in TDDS of the final sector of the space bit map is updated. 

Therefore, the contents of the space bit map memorised by the cache memory 6Ga become a user 
data recording sftuation m the time, and the adjusted thing, 

[0107] 

On the other hand, whenever the renewal of TDMA in the disk 1 (mainiy renewal of a postscript of 
the space bit map in TDMA) performs user data record, it Is not performed 

In this evsmple, foiiowing four are the opportunity to record the newest space bit map memorized by 

the cache memory 60a on the disk t, 

•■■ When a gap occurs by uaer data record 

■" When a gap disappears by user data >'ecord 

~ When the disk 1 is discharged Rejection) 

- When an updating instruction is published from a host 

[0108] 

Here, when a gap occurs by user data record, and when a gap disappears, the processing which was 
rr-iade to p&rform renews; or TD.MA of the disk 1, i.e., the processing at the tin-\e ot user data record, 

is explairsed. 

Each processing explained below turns into processing of the sysleni controller 60. 
[0109] 

Drawir.g 1 6 shows the processing at the time of user data record 

Suppose that the write request of the user datum to a certain address N came f,rom the host 
equipment of the AV system ;2G grade to the system controHer SO, 

In this esse, processing of drawing 16 is performed in the system controiler 60, At Step F101. data 
recording processing according to the demand from a host is performed frst. 
This recording processing is performed by 1 duster unit. 

[0110] 

Although the detailed procedure of data recording processing of Step F101 is not shown, the system 

controller 60 performs the foibwing processings as processing in Step F101, 

About the address (ciuster) which had data write first specified from a host, it checks a record 

settled or un"TeGording with reference to the space bit map In the cache memory 60a. 

If it has not recorded, processing which records the user data supplied to the specified address by 

the host wiii be performed. 

On the other iiand, since this dista svrile canrsot be perfonried to die specified address ii Ihc: 
specified add* ess is record settled, date rewriting wii! be performed using an alternating processing 
function. That is. first, using ISA -snd OS A, alternating processing is possible, or no is judged, and if it 
is possible and is, this user data record wiii be performed to iSA or OSA. That is, it manages so that 
it may replace with the address H, and record may be pefformed to the cluster in ISA or OSA and 
the address N may take the place of the cluster in ISA or OSA. In this ease, renewal of TPFL will 
also be performed at the time of ths renewa; of a soaoe bit map at the foiiowing step Ft02. 
[0111] 

If data write- to the address h4 ss oer-forraed at Step F101, in Step FI02, a space bit map wii; be 
updated within the cache rriemory 60a. That is, the cluster N which performed data write is shown 
as finishing [ writing ]. 

If tl'^e ciuster N is an outermost periphery of user data at the time, LRA in TDDS of the final sector 

of a space bit map will also be updated. 
[0112] 

Me:<t, in Step F103, it is judged whether the gap explained by drawing J_5_vvas generated ijy the 
writing processing in the above-msntioned step F101. or the gap disappeared. 
Processing of this step F103 is shown in drawing I 7 in detaii. 

At Step F201, the bit corresponding to the address N-1 is first acquired in the space bit map in the 
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cache memory 6O3, i.e., xi\e space bit map updated at the last step F102. And at Step F202, it is 
judged whether it is vvhethsr the bit corresponding to the address N-1 is " \"' "0." That is. ic :s 
judged whether- the cluster in front of the cluster of the address N r ecorded this lirne is a recorded 
cluster. 

Here, suoposirig it has not recorded the address M-1, the noEi-reccrd section will have produced in 
the inner circumference side from this data write position, it wii! progress to Step F204. and it wsil 
be judged that the gap occurred in this data write. 
[0113] 

On the other hand, supposing the address ^4-■1 is record settled at Step F?0?. in a space bit map, 
the bit corresponding to the address M+1 vjlil be acquired at Step F203 next. And at Step F205, it ii5 
judged by vvhei-her it is whether the bit corresponding to the address N-^-l is- " 1 " "O" whether ihe 
next cluster of the cluster of the address H recorded this dme is a recorded cluster. 

finishing [ record of the address N+1 ] — it is finishing [ 3 case / the cluster before and behind 

the cluster recorded this time / record ] already — it is — that is. the address H recorded this time 
can be judged to be what was made into the gap until now. And it can be judged that the gap was 
buried by further this record Therefore, at Step F206, it is judged that the gap disappeared 
depending: on this record. 
[0114] 

If there is the address N+1 by un-recording at Step F205. it will be judged at Step F20? that there 
was no generating or disappearance of a gap depending on this record. 

mm 

If it judges whether there were any generating srtd disappearance of a gap by processirig like this 
drawing 17, according to that result, processing wsil be branched at Step F104 of drawing..] 6, 
VVI:.'-n there are no generating and disappeararice of a gap, it Judges whether there is data which is 
Step Fi06 and tu'-v:. not beyn recordtjd yet, i e the data the recording .request is done [ data 1 by the 
tjoyl, arid ;^ it is. the sector number 32 will be applied to the address N, and it will be considered as 
the new address N. Thai is^ let t^ie foliowing cluster be a write address. 
And it returns to Step F101 and data recording to the address N is performed. 
[Git 6] 

On the other hand, when there are generating and disappsarartce of a gap at Step F104, It 
progresses to Step F105 and the space bit i^ap uLodated by the space bit map / LRA F102 in the 
cache memon/ 6O3 at the tine i « a ;;te,: ?~ .vril-en [n TDMA on a dfsk. 
[0117] 

Processing of this step FI05 is showr> in dravving..1 .S .in detaii. 

Sirriiiariy the information on TDDS of drawing..! 2. currently held in the cache memory 80a 
(information for one sector containing LRA) is first added at Step F301 as a finai sector of the 
space bit map in the cache memory 60a. 

And at Step F302, additional recordirsg of the space bit map which added TDDS Is carried out into 
TDMA (refer to drawing 9} of the disk 1. 
[01 18] 

The above processing fs performed until it is judged that the data which has not finished record at 

Step F106 was lost. 

Therefore, if generating and disappearance of a gap are immedfately after user data record of the 
first one cluster when there Is a data write demand for one cluster, for example from a host, TDMA 
of the disk 1 wii! be updated. 

When there is the above data write demand by iw-o c.^isters fci- evanipie from a host Immsdistely 
after user data record of the first or?e cluster. \i there are generarsi.g and disappearance of a gap, at 
the time irnniediat&ly after the 1 cluster writing. TDMA of the disk 1 is updated and user data record 
after 2 cluster eye is pei-fornied succeedingiy after that. Of course, when there are generating and 
disappearance of a gap by user data record after 2 cluster eye, TDMA of the disk 1 is then updsted. 
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[0119] 

6-2 Updating at the time of disk ejection 

Renevvai of TDMA in th.e disk 1 (additional recording of a spaoo bit map) is performed also in the 

case of disk ejectiorL 

Processing of the system controiler 60 in the case of discharging the disk 1 from a disk drive device 
is shown in drawini; 19 

[01 20] 

When a user's operation or the directions frorr ^ -lOst perform dixh ejection the system controfier 
60 is; Step r40i. and checks whether In the csche ni&'rsory 60a, there has been ary renewal of a 
space bit map. 

if there is no renewal of a space bit. msp, control whicxh progresses to Step F403 and discharges the 
disk 1 wiii be performed. This serves as the case where it is discharged without performing data 
recording oncsi after being loaded with the disk I. 

On the other hand, when there is renewal of a space bit map by the csache memory 60a. It is Step 

F402 and additional reco-'-ding of the space hit rnai3 (LRA is inc'udr?cP :s r.arried oist to TDMA of the 
disk 1. .A.S for this, processing of above-mentioned dr^.wing_l_S_v>'iii be pe^lc^ mnii. And after finishing 
rene\Ns'- of TDMA, control which discharses rhs disk 1 at Sreo F403 vvsli be oerformed. 
[0121] 

6~:3 Updating by the directions from a host 

Renewal of TDMA in the disk 1 (additionai recording of a space bit map) is performed even if it 
responds to the dsreGtiorvs from a host. 

Drawing 20 shows processing of the system controHer 60 when the TDMA update indication from a 

host occiirs. 
[0122] 

When the TDMA update indication from a host occurs, the system controiler 60 is Step F501, and 

checks whether in the cache memory 60a, there has been any renewal of a space bit map. 

If there is no renewal of a space bit map, processing will be finished without performing updating in 

particular to the disk 1, After being loaded with the disk t, this serves as the case where update 

indication is published from a host, when data recording is not performed once. 

On the other band, when there is renewal of a spsce bit map by luhe cache memory 60a, it is Step 

F502 and additional recording of the space bit map (LRA is included) Is carried out to TDMA of the 

disk 1. As for this, processing of above-meotioned drawing IS will be performed, 

[01 23] 

?. Compatibility verification processing 

By this Qxample, TDMA of the di?k 1 is updated by generating of a gap and disappearance, disk 
ejection, and the directions from a host as mentioned above. 

Moderate update frequency is reasized by renewal of TDMA being performed by especially 

generating and disapoearance of a gas. 
[0124] 

By and the thing fof v-^'hich renewal of TDMA with the disk 1 is performed a,?,ain according to 
generating snd disappearance of a gap. For example, if a gap and the compatibility of LRA are 
checksd when loaded with a power turn or a disk, in the disk 1, the compatibiiity of the contents of 
TDM,A atid a user data recording situation can: be checked 

For example, in accidents, such as power supply cutoff before It, when it Is judged that it Is in the 
state where consistency cannot be taken* it is only updating a space bit map / LRA by the cache 
memory 60a In the right state, and can restore in the normal state. 
101251 

For this reason, when a disi^ dnve device Is made into a power turn, compatibility verification 
processing of drawing 21 is performed. 
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Processirig of this dr awin g 21 may be parformed not oniy the time of a power turn but when foaded 

with the disk 1 . 
[0126] 

Since it is already saaded v^ith the disk 1 at the urne if it is a power turn after being considered ris 
power OFF, whiie it had been loaded with the disk 1, processing of drayving. 21.Js perforrrsed. If not 
ioaded with the disk 1 at the time of a power turn, processing of drawing 21 is not peffotmsd though 

natural 

Also the G3S8 of the power OFF as norrrsai proc&ssing, or h cower OFF by accidents, such as an 
artificiai o-iistaks, such as interruption to ser/.ce. 'suii of -a system action, and electric socket 
drawing, it contains with the power OFF when it is loaded with the disk 1 here. 
[0127] 

First, at Step F601 , the newest space bit map in the inside currently recorded on TDMA of the disk 

1 and TDFL am read, and it incorporates into the cache memory 50a. The newss-t LRA exists in 
TDDS of a space bit niap or the final sector of TDFL 

And in Step F602. LRA which was read from the disk 1 and was cachs~memory 6O3 Incorporated 

checks whether it actuaily consistents as LRA of the user data area of the disk 1 . 

[0128] 

This LRA consistency confirmation processing is shown in drawing.2.2 in detaii. 

At Step F701, it is first checked In the address (that is, the next address of LRA) of LRA+1 on the 

disk t whether data Is actually recorded. 

According to a space bit map and LRA being updated by the disk 1 according to processing at the 
lime of u'ser data record beirjg performed |ii<e above-rneriticneO dra wing 18 . and there being gap 
generation and disappearance. If the address of LRA+1 has not been recorded at this step F70'i, 
LRA read from that disk I can be judged to be the right. 

For exampie. even when power supply cutoff happens in an accident during record of the portion of 
recorded field #5 of drawing 15 (e) temporariiy. it is because renewal of TDMA is performed by 
processing of Step F105 of drav/ing-,16 immediately after record of the cluster of the beginning of 
recorded field #5. 

Thus, if the compatibiiity of LRA is O.K., LRA consistency eonfinrvation processing will be fmished as 

it is, 
[0129] 

Howeve^ the compatibiiity of LRA can be taken when the address of LRA+1 is judged to be data 
recording settled at Step F701. That is, it is in the state where user <iata is recorded after LRA 
which should fae a final address of user data. 

In this case, LRA read into the cache memory 60a at Steps F702~F?04 Is restored (consistency- 
izing). 

namely, foibwiiif; LRA-^1 at Step F702 — one by one LRA-^2 and LRA-^-3 it actually pSay? 

on ., and a disk and 5 ■ -on-record section is searched. When addfess LRA-f-n is a non-record 
section, just b-;:fare address LRA+ {n~^) is odgina! LRA. Then, at Slop F/03. the vaisje of LRA in 
TDDS incoi'porated into the cache memory 6O3 is updated to LRA-^ (n-1) which is a valsje of the 
original LRA, 

Thsri, tlie situation will be reflected in the space bit nnap although above-mentioned LRA+1 - LRA v 
(n~1) is record settled. 

For this reason, in the space bit map which was read from the disk 1 and incorporated into the 
cache rnsrr^ory 60a at Step F704, it updates so that it may become finishing recording these 

addresses, 
[0130] 

Coiisistency confirmation processing of LRA is finished above. Step F703 and the update process of 
F704 are ijpdating within the cache memory 60a to the last, and do not update TDMA in the disk 1 

at this time. 



http; //w w w4.ipdi. iBpit-go JpA;gi-bi»/txan tp. 8/26/2(X)8 



iP,2OO5-0O4912,A [DETAILED DESCRIPTIOH] 



Page 26 of 30 



moreover — foliowirsg the above-friervtioned LRA-i in Step F702 and F703 — one by one LRA>-2 
and LF?A+3, sithough the sddress which foilvvvs , on & disk is piayed, a non-recojd section is looked 
for arid just before; the ncn-recc' d section is nade -nto the right LRA, This is not to generate s 
r;on -! ecord section ithat is, gap) between LRA in TDMA, and actuai LRA, when processing of 
above -mentioned drawing 16 . is performed at the time of liser data record. When in other words LR,A 
written to TDMA of the disk 1 does not consisterit with a actuai user data recording situation, 
actual LRA is because it becomes the recordeid end-of-Tsgion end which continued from the 
address certainly shown by LRA written to TDMA, 
[0131] 

Whe.n consisterscy confirmation processing of LRA is performed iike the -.ibove drawing 22 as Step 

F602 of di-awing 21, next at Step F603 The space bit map incorporated into the cache meirio--y 60a 

Is checked, and it is distingiiished whether the gsp shall exist in a space bit. map. 

That is, the cluster or cluster group which serves as a non-record section in the address by the 

side of rhnfer circumference from LRA checks [ 1 or ] whether more than one exist on a space bit 

map, 

[0132] 

Here, on a space bit map, if a gap does not &yist. pjocessing of driiwing 21 vviii ho nnisi^ed. 

On the other hand, when a gap exists, it ss Step F604 and consistency confirmation processing of a 

gap is perfornr^ed. This serves as processing which checks whether the f^eld made into the gap on 

the space bit map is really a gap. 

This processing Is shown in drawing 23 so detaiL 

[0133] 

The gap of the head of the fieids made into a gap in the space bit map in the cache memory 60a at 
Step F801 is grasped fsrst 

And it !S distinguished whether at Step F802, the address of the head of the gap is made to perform 
access, data read-out is performed, and it has actualiy recorded. The address shouid not be 
recorded if it is a gap truly. 

If it has not recorded, it will judge that consistency can be taken tn a space bit map about the gap 
as it is actual, and will progress to Step F805. 

In Step F805, it judges whether liie gap; which is not verified in the field made into the gap in the 
space bit map still rensains, and if it remains, Step FS06 will detect the address made into the 
following gap on a space bit map. 

And it progresses to Step F802. and ; eproduces by accessing the gap iike the above, and it Is 

judged whether it is a non-record section. 

[0134] 

In Step F8G2. when data Is recorded In the field made into a gap. consistency can be tai^en between 
the gap on a space bit map, and the actual gap. 

Then, processixig which makes a space bit n^ap consistencyHze by Step F803 and F804 is 

performed. 

First, it reproduces one by one from the head of the field made into the gsp on the space bit map, 
and Step F803 is searched for a non-record sectiorj. 

If a non-record section is found in the range made into the gap on a space bit map. the non-record 
section or $ubsequent ones wifi be a actuai gap. 

For example, v^/hen even add.j-ess ,X"» N is made into the gap (unrecorded) on the space bit map, 
supposing even address (N-y) Is data recording settled sctuaHy, a actuai gap will be to 

address X ;- fN-y ^-l) - address X-rN. 

Then, at Step F804, the address recorded in the range made into the sap concerned is updated so 

that recording may become finishing or- a r-^oace bit. .oiap. 

[0135] 

Sirice renewal of TDMA is performed by generating and disappearance of a gap by processing of 
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U jy ^ o ci-"- t M hc> .-"-^-^ ^ > 1 ! 1 <^ " t ^ ^ L e 1 v.n I V tjc cd >3 X f \ 

m^d-^ Kv I's •'ao o '\ <■ it'^^-i. r'^-^ tJ\^- -^a-^ rr^t Ci^^ap^n; ^'ecl \\''^'=-'^ fo <='^3td*<=^ 
f<-jj r=;<^ <. °\- ^ ' s< t!--'Oi- 0)!- t,<~ord secttnn at t'le a o-^e- ^ eu^ot "Aeo 'h^j.i i 

oi -i ^ i^'^ ng frorr aadrf-Si X+ H~y+'^) reco>'ding ^ pa t if the range ad. ess -no 
cannot nappen that other gaps have arisen after that either. 

i^rof >-r n Step f-803 a non-record sect on ss searched in the range to address X^-N sequent ei,y 

0"^ xh^ dd ess X and st only becomes a tiling that the bit on the space oit map cor*espond'ng to 

tec-* I cluster i^ay be corrected to ' 1 ' which shows a record settled 
[0136] 

t - ( o h ^ o '■oo^,^ i r of the gap of drawing 23 is performed as -nentiored j*bove he 
5 r M c t^'- . Step ^oO^ c uDoat'pg withn the cache memorv 6O3 to the last and does not 
upaate TDMA in tne csssk I at this time. 
[0137] 

And compatibility verification processing of (inlawing 2! including LRA and consistency confirmation 
processing of a gap is pe'formed as mentioned abj-.'c 

When procsss;ng of this drawing 21 is peri^ormsd. v-a: apdco l-.t ir^ap and LRA which were n?efnorizsd 
by- the cache memorv 60a are adjusted with the scxusl user data recording situation on the disk 1. 
Then, renewal of the space bit map in TDMA on a actual disk is performed in each timing of 
generating of a gap and disappearance, disk ejection, and the directions from a host, as mentioned 
above. 
[0138] 

Processing of drawlpg 21 msy be performed as mentioned above not only at the time of a power 
turn (at the time of the power turn in the state where it !s ioaded with the disk l) but at the time of 
disk charge. 

Usually, considering that renewai of TDMA is performed at the ti(y?e of disk ejection, at the time of 
the usual disk charge, a space bit map / LRA should always consistent with the actual user data 
recording situation. 

However, supposing a disk may be compulsorily discharged, for example In the case of the power 
OFF by an accident, etc.. It also becomes preferred to also be loaded with the disk which Is not 
adjusted at the time after being considered as the power turn, and to think, therefore to perform 
processing of nbove rnontiorod drh-^/k^^: ?1 the time of disk insertion. 
[0139] 

8, Effect and modification by this embodliTient 

By this embodiment, a space bit map / LRA is updated by the cache memory 60a according tc the 
recording operation of user data as mentioned above. 

The space bit map / LRA In ttte cache memory 60a are wr-itten in TDMA of the disk 1 in each timing 

of generating of a gap and disappearance, disk ejection, and the directions froiTi s host. 

When considered as a pov/er turn in the state where it is ioaded with the disk 1 at least, 

compatibility verification proGesstng is performed. 

The followifig effects are acquired by these. 

10140] 

First, in a recording process, the renewal of TDMA on a disk is moderately attained by a space bit 
map / LRA being recorded on TDMA on the disk 1 according to generating/disappearing of a gap. 
That is, in addition to the renewal of TDMA in the time of ejection, or the case of the update 
indication from a host, renewal of TDMA is pe-^fof med by rri^. moderate ruimber of times. This has 
too mtuch renewal of TDMA, the management informatiors field on ths disk 1 is not consumed 
recklessiy. either, there is too little renewai of TDMA, and the mismatching period of a space bit 
map / LRA, and a user data recording situation does not become long recklessly, either. 
[0141] 
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Since TDMA is updated by generation or diiappsarance c-f a gap on Ihe disk 1, the contents of 
TDMA on the disk 1, and the compatibility of a user dats recording situation, A gap (gap shown by a 
space bit map) and LRA can check by detecting whether it is in agreement with the gap on a actuai 
disk, or LRA, 

It consistency cannot be taken, you may oniy update so that a space bit map and LRA may only be 
adjusted on the cache memory 60a at the time. 

For this reason, cornpatibility distinction and the correspondence processing in the case of 

mismatching are dramaticaiiy easv- 

[0142] 

It is not necessary to prepare the processing special as processing to t^e troiibie of the record 
midst of the power off in the midst of perforn-sing writing processing of data, etc. by compatibiiity 
verification processing of dravv'ing 21 being performed in consideration of the case where 
management of a recording situation has an error (mismatching), at the time of a power turn. 
If it is made to perform compatibiiity verification processing of draw ing 21 aiso at the time of disk 
insertion, to the disk of the mismatching state by which forced discharge was carried out in the 
accident, and a pan Also when loaded with the disk by which forced discharge was carried out 
with otmr disk drive dex'ices (other apparatus by which renewal of TDMA is performed like this 
exampie), it can recover to matching states. 
[0143] 

In consideration of restoring the mismatching by an accident, it is not necessary to say that the 
TOMA information before updating is saved using nonvoiatiie memory so that cieaHy from operation 
of th>3 above-mentioned embodiment 

If the information frequently updated like especiafiy a space bit msp is takers into considsration. ijse 
of the nonvolatile memory svhich has restriction in a rewrite count is not appropriate, but according 
to this t;xamole, since it is not necessary to use ncnvolatiie memory, such a probism is also solved. 
Low sost-i^ation of a device can aiso be attained by, of course making unnecessary the backup 
means of a space bit map / LRA(s), such as nonvolatile memory. 
[0144] 

As mentioned above, although the disk of an embodiment and the disk drive device corresponding to 
it have been explained, this invention is not iimited to these examples and can consider various 
modifications within the limits of a gist. 

For e:<a\T■p\f^. .-js TDMA uodsis tirnin:- U if rc;^ both generating of a gap, a.^Ki di-ujppearance. while 
may carry out. 

Although write once type an one-iayer disk and a two-layer disk are assumed as a recording 
meditsm ooncerriing this inventioa the disk whtGh has a recording layer of three or more layers is 
also considered. This invention is applicable if it is furthermore not only by a disk gestait but by 
write once media. 
[0145] 

[Effect of the Invention] 

So thsst i may be understood from the above explanation in this invention. In the system provided 
with random access nature by using write-in existence presentation informstion (space bit map) in 
write once media, Managemerst information including write-in existence presentation Information 
(space bit map) and the final recording position information (LRA) which shows the final position 
user data recorded can be updated on a disk to suitable timing. That is, since management 
information (a space bit map arid LRA) is updated on a disk according to that a gap (rjorr-record 
section) occurs in the field before LRA, or a gap disappearing, in a recording process, ths renewal of 
management information on a disk is attained moderately. For example, in addition to the renewal of 
management information on the disk in the time of ejection, or the case of the update indication 
from a host, it becomes suitable that updating according to generation or disappearance of the gap 
is performed. That is. on a system action, there is too much updating, the management information 
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field on a dssk ss not consus^ied rechitssiy, either, there is too iittb updating and the n-iivrrnatching 
pi'-iod of marsagen^fjnt snforroation and a use-" data recording situation can be o-- evented sho tVorn 
becoming long reekbssiv. 
[0146] 

Since management information is updated by gerseration or disappearance of a gao a d^'-k. the 
management Information on a disk, and the compatibility of a user data recording sitwatior^. The gap 
(gap shown by a space bit map) and LRA in management information can check by deuecting 
vvhe-chy*- st is in agre-^rnenr. vv-tn the gap on 8 actual disk, or LRA, And what is necessary is just to 
update 50 th rt a space b;t map and LRA may be adjusted oniy in management information if 
conssstency cannot be taken. 

For this reason, eompatibility distinction and the correspondense processing in the; case of 
m.ismatching are dramatically easy. It becomes unnecessary or to prepare the special restoration 
process corresponding to the mismatching by troubies, such as power off, by the above- mentc red 
procsssing betng performed in the case of a power turn, etc. 

It not necessary to save the management information before updating usi.ng nonvolalde menof/, 
[bnet Descnptson of the Drawings] 

3 V f ' fs an explanatory view of the area structure of the disk of an embodiment of the 

invention. 

1,1..'! owing ^jlt fs an explanatory view of the structure of the one-layer disk of an embodiment 

[ \ is\>^ , 4}lt fs an explanatory view of the structure of the two-layer disk of an embodiment. 

[Dr awin g 4]rt >s ?r txalanatory view of DMA of the disk of an embodiment 

[Drawing 5]It ss ar explanatory vie>,»y of the contents of DOS of the d-sk of an embocVnent 

i.Df av ng^6^lt is a'- explanatory vioiV of the cortents of DFL of the disk of an e.Tibodinient 

|^Draw_ng Tjt s an e/cpianatorv view of the defe; 1 ii^i n^-^iritenance info'-metson on DFL of the disk of 

an emboaiment, ano TDFL. 

^D^awirg 8 h s pn explanatory view of the shift address information of DFL of the disk of an 
emDodiment. and TDFL. 

L3i3Wi"g 3]K ss an explanatory view of TOMA of the disk of an embodiment 

[D^a^vi g ICjIt fS -n e.<p!anatory view of the space bit map of the disk of an embodiment 

[D; avVin g 1 ']lt is an explanatory view of TDFL of the disk of an embodiment, 

[Dfa ng 12j!t ,s „ir -i-xpiengtory view of TDDS of the disk of an embodiment, 

[Of aw ng 13]"^* ev r<: ISA cf -.lie disi'. of an embodiment, and an explanatory view of OSA, 

,Dj;sw_ng I4'''t i -< < oc/y g c^^v j,-' of the disk drive device of an embodiment 

.Draw ng Ipj 'f- t;,v a>'e generation of the gap of an embodiment, or an explanatory view of 

disappearance. 

lP>-avj<r>g " 6\'t s a ^Isw chart of the processing at the time of the user data writing of an 

embodsment. 

[DjawH* i/j^s is « ^sow chart of the gap generation judging process of an embodiment. 

F'^'t ""^ ' k ' ■> ^ '<-'^"' ohan. of the recording processing to tne space bit map of an embodiment, 

arsd the disk of i.BA. 

ng > t ic r<jw cnsi-i of the fecording processing to the space bit map at the time of 

ejection ot an emPodiment and the disk of LRA. 

J^'^^ 20"^ s a flow chart of the recording processing to the disk of the space bit map by ihe 

directions from the host of an embodiment, and LRA. 

[ J 'i\%'>-_^2\,i - c: lo'A' chart of the coTiDstibiiitv venfication process?ing of an embodiment 
[;:^t3W!'-g 22^ . a "^Oi'^ chart of LRA ■;onf;ster c\ conti' niation processing of an embodiment. 
_pf^ A ; 3J ' < a ^ow chart of con.sistency confirmation processing of the gap of an embodiiTient 
"Ln >c!<ot^.f^ of Ivioiations] 

A J sk a (J A oi kup and 52 A spindle motor, 53 thread mechanisms, 54 A matrix circuit and 55 
A < ^anf- \vr,i-ir circuit and 56 Strange demodtjlator circuit, 57 An ECC encoder/decoder, 58 wobble 
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circuits, and 59 [ A laser driver, 120 AV systerr^s ] An address decoder and 60 A system corstroiler 
and 6da Cache memory, 61 servo drcuits, 62 spindi© servo circuits, and 63 

[Translation done,] 
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t- NOTfCES * 

JPO and INPST are not resporssibie for any 
damages caused by th« me of this translation, 

1. This document has been transited by computer. So the transiation m^y not reflect th« origms! 
preciseiy. 

2. **** shows the word which can not be transiated 
3.ln the drawings, any words are not translated. 



DRAWINGS 
[Drawing J] 




tDrawing 2l 
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[Drawing, 11.3 
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[Drawing 2:2] 
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